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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method to suppress or decrease overflowing of 
ink from a recessed part which is an adaptable method for the manufacture of a panel for 
a display device by supplying a liquid from a liquid injection head to recesses on a 
substrate. 

SOLUTION: The liquid is supplied in such a manner that the volume V of the liquid to be 
supplied to the recessed part on the substrate satisfies the relation of formula (1). In 
formula (1), V is the volume [m3] to be supplied to the recessed part, 9 is the contact 
angle [rad] of the liquid to a barrier wall member, W is the length [m] of the recessed part 
in the direction perpendicular to the longitudinal direction, L is the length [m] of the 
recessed part in the longitudinal direction and H is the depth [m] of the recessed part. 
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[Ciaim(s)] 

[Claim 1] The volume V of the liquid which is the method of manufacturing the panel used for a display 
of having the display formed by giving a liquid from a liquid grant head towards the crevice surrounded 
by the diaphragm on a base, and is given to said one crevice is [External Character 1]. 



(However, V: Volume of the liquid given to a crevice [m3]) 
theta: The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a crevice [m] 

L: The die length of the longitudinal direction of a crevice [m] 
H: The depth of a crevice [m] 

The manufacture approach of the panel for displays characterized by giving said liquid so that the 
becoming formula may be filled. 

[Claim 2] The volume Vn of the liquid which is the method of manufacturing the panel used for a display 
of having the display formed by giving a liquid from a liquid grant head towards the crevice surrounded 
by the diaphragm on a base, and is given to said one crevice is [External Character 2]. 



(However, Vn: The liquid currently held in the crevice at the time the volume of the liquid given to a 

crevice next, volume of the liquid already given to the crevice at the time, or high-concentration-izing or 

although it solidified total with the volume [m3]) 

theta: The contact angle over the diaphragm of a liquid [rad] 

W: Short hand lay length of a crevice [m] 

L: The die length of the longitudinal direction of a crevice [m] 

H: The depth of a crevice [m] 

The manufacture approach of the panel for displays characterized by giving said liquid so that the 
becoming formula may be filled. 

[Claim 3] Said diaphragm is the manufacture approach of the panel for displays according to claim 1 or 2 
characterized by having protection-frorrHight nature. 

[Claim 4] Said diaphragm is the manufacture approach of the panel for displays according to claim 1 to 3 
characterized by being the black matrix which consists of a resin ingredient. 

[Claim 5] The top face of said black matrix is the manufacture approach of the panel for displays 
according to claim 4 characterized by having water repellence. 

[Claim 6] Said liquid is the manufacture approach of the panel for displays according to claim 1 to 5 
characterized by being ink. 



CLAIMS 
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a [Claisn 7] Said ink is the manufacture approach of the panel for displays according to claim 6 
characterized by containing resin. 

[Claim 8] Said ink is the manufacture approach of the panel for displays according to claim 6 or 7 
characterized by being ink of two or more different colors. 

[Claim 9] The manufacture approach of the panel for displays according to claim 8 characterized by the 
ink of two or more of said different colors being red ink, blue ink, and green ink. 

[Claim 10] The manufacture approach of the panel for displays according to claim 8 characterized by 
the ink of two or more of said different colors being the ink of a cyanogen color, the ink of a Magenta 
color, and ink of a yellow color. 

[Claim 11] Said display formed in said crevice is the manufacture approach of the panel for displays 
according to claim 6 to 10 characterized by being the coloring section formed in said ink. 
[Claim 12] Said coloring section is the manufacture approach of the panel for displays according to 
claim 1 1 characterized by consisting of the red coloring section, the blue coloring section, and the green 
coloring section. 

[Claim 13] Said coloring section is the manufacture approach of the panel for displays according to 
claim 1 1 characterized by consisting of the coloring section of a cyanogen color, the coloring section of 
a Magenta color, and the coloring section of a yellow color. 

[Claim 14] Said panel for displays is the manufacture approach of the panel for displays according to 
claim 1 to 13 characterized by being a color filter. 

[Claim 15] Said liquid is the manufacture approach of the panel for displays according to claim 1 or 2 
characterized by being the spontaneous light ingredient liquid which emits light when an electrical 
potential difference is impressed. 

[Claim 16] The manufacture approach of the panel for displays according to claim 15 characterized by 
said spontaneous light ingredient liquid being EL ingredient liquid. 

[Claim 17] Said display formed in said crevice is the manufacture approach of the panel for displays 
according to claim 16 characterized by being the luminous layer formed with said EL ingredient liquid. 
[Claim 18] Said luminous layer is the manufacture approach of the panel for displays according to claim 
17 characterized by consisting of a luminous layer for emitting light in the luminous layer for emitting 
light in the luminous layer for emitting light in red, and blue, and green. 

[Claim 19] Said display device is the manufacture approach of the panel for displays according to claim 
15 to 18 characterized by being EL display device. 

[Claim 20] Said base is the manufacture approach of the panel for displays according to claim 1 to 19 
characterized by being a glass substrate. 

[Claim 21] Said liquid grant head is the manufacture approach of the panel for displays according to 
claim 1 to 20 which is the head which carries out the regurgitation of the liquid using heat energy, and is 
characterized by having the heat energy generating object for generating the heat energy given to a 
liquid. [Claim 22] Said liquid grant head is the manufacture approach of the panel for displays according 
to claim 1 to 20 characterized by having the piezo-electric element which it displaces [ piezo-electric 
element ] by giving electrical energy and makes a liquid breathe out by the pressure variation 
accompanying said variation rate. 

[Claim 23] The volume V of the liquid which is the approach of manufacturing the optical element which 
has the part which does so the optical operation formed by giving a liquid from a liquid grant head 
towards the crevice surrounded by the diaphragm on a base, and is given to said one crevice is 
[External Character 3]. 




(However, V: Volume of the liquid given to a crevice [m3]) 
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* theta* The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a crevice [m] 
L: The die length of the longitudinal direction of a crevice [m] 
H: The depth of a crevice [m] 

The manufacture approach of the optical element characterized by giving said liquid so that the 
becoming formula may be filled. 

[Claim 24] The volume Vn of the liquid which is the approach of manufacturing the optical element 
which has the part which does so the optical operation formed by giving a liquid from a liquid grant head 
towards the crevice surrounded by the diaphragm on a base, and is given to said one crevice is 
[External Character 4]. 



24 I sin 3 * sin* J 4 v \ sin 2 * J 

(However, Vn: The liquid currently held in the crevice at the time the volume of the liquid given to a 

crevice next, volume of the liquid already given to the crevice at the time, or high-concentration-izing or 

although it solidified total with the volume [m3]) 

theta: The contact angle over the diaphragm of a liquid [rad] 

W: Short hand lay length of a crevice [m] 

L: The die length of the longitudinal direction of a crevice [m] 
H: The depth of a crevice [m] 

The manufacture approach of the optical element characterized by giving said liquid so that the 
becoming formula may be filled. 

[Claim 25] Said optical element is the manufacture approach of the optical element according to claim 
23 or 24 characterized by being a lens on chip. 

[Claim 26] The volume V of the liquid which is the approach of manufacturing the goods which have the 
liquid grant part formed by giving a liquid from a liquid grant head towards the partition surrounded by 
the diaphragm on a base, and is given to said one partition is [External Character 5]. 



24 I, sin 3 * sin* J 4 V \ sin 2 0 ) 



(However, V: Volume of the liquid given to a partition [m3]) 
theta: The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a partition [m] 

L: The die length of the longitudinal direction of a partition [m] 
H: The depth of a partition [m] 

The manufacture approach of the goods characterized by giving said liquid so that the becoming formula 
may be filled. 

[Claim 27] The volume Vn of the liquid which is the approach of manufacturing the goods which have 
the liquid grant part formed by giving a liquid from a liquid grant head towards the partition surrounded 
by the diaphragm on a base, and is given to said one partition is [External Character 6]. 



24 I, sin 3 * sin* J 4 v \ sin 2 * J 

(However, Vn: The liquid currently held in the partition at the time the volume of the liquid given to a 
partition next, volume of the liquid already given to the partition at the time, or high-concentration-izing 
or although it solidified total with the volume [m3]) 
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thetai The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a partition [m] 
L: The die length of the longitudinal direction of a partition [m] 
H: The depth of a partition [m] 

The manufacture approach of the goods characterized by giving said liquid so that the becoming formula 
may be filled. 

[Claim 28] The volume V of the liquid which is equipment which has the display formed by giving a liquid 
from a liquid grant head towards the crevice surrounded by the diaphragm on a base, and which 
manufactures the panel used for a display, and is given to said one crevice is [External Character 7], 



(However, V: Volume of the liquid given to a crevice [m3]) 
theta: The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a crevice [m] 
L: The die length of the longitudinal direction of a crevice [m] 
H: The depth of a crevice [m] 

The manufacturing installation of the panel for displays characterized by giving said liquid so that the 
becoming formula may be filled. 

[Claim 29] The volume Vn of the liquid which is equipment which has the display formed by giving a 
liquid from a liquid grant head towards the crevice surrounded by the diaphragm on a base, and which 
manufactures the panel used for a display, and is given to said one crevice is [External Character 8]. 



(However, Vn: The liquid currently held in the crevice at the time the volume of the liquid given to a 

crevice next, volume of the liquid already given to the crevice at the time, or high-concentration-izing or 

although it solidified total with the volume [m3]) 

theta: The contact angle over the diaphragm of a liquid [rad] 

W: Short hand lay length of a crevice [m] 

L: The die length of the longitudinal direction of a crevice [m] 
H: The depth of a crevice [m] 

The manufacturing installation of the panel for displays characterized by giving said liquid so that the 
becoming formula may be filled. 

[Claim 30] Said diaphragm is the manufacturing installation of the panel for displays according to claim 
28 or 29 characterized by having protection-from-light nature. 

[Claim 31] Said diaphragm is the manufacturing installation of the panel for displays according to claim 
28 to 30 characterized by being the black matrix which consists of a resin ingredient. 
[Claim 32] The top face of said black matrix is the manufacturing installation of the panel for displays 
according to claim 31 characterized by having water repellence. 

[Claim 33] Said liquid is the manufacturing installation of the panel for displays according to claim 28 to 
32 characterized by being ink. 

[Claim 34] Said ink is the manufacturing installation of the panel for displays according to claim 33 
characterized by containing resin. 

[Claim 35] Said ink is the manufacturing installation of the panel for displays according to claim 33 or 34 
characterized by being ink of two or more different colors. 

[Claim 36] The manufacturing installation of the panel for displays according to claim 35 characterized 
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* by the ink of two or more of said different colors being red ink, blue ink, and green ink. 
[Claim 37] The manufacturing installation of the panel for displays according to claim 35 characterized 
by the ink of two or more of said different colors being the ink of a cyanogen color, the ink of a Magenta 
color, and ink of a yellow color. 

[Claim 38] Said display formed in said crevice is the manufacturing installation of the panel for displays 
according to claim 33 to 37 characterized by being the coloring section formed in said ink. 
[Claim 39] Said coloring section is the manufacturing installation of the panel for displays according to 
claim 38 characterized by consisting of the red coloring section, the blue coloring section, and the green 
coloring section. 

[Claim 40] Said coloring section is the manufacturing installation of the panel for displays according to 
claim 38 characterized by consisting of the coloring section of a cyanogen color, the coloring section of 
a Magenta color, and the coloring section of a yellow color. 

[Claim 41] Said panel for displays is the manufacturing installation of the panel for displays according to 
claim 28 to 40 characterized by being a color filter. 

[Claim 42] Said liquid is the manufacturing installation of the panel for displays according to claim 28 or 
29 characterized by being the spontaneous light ingredient liquid which emits light when an electrical 
potential difference is impressed. 

[Claim 43] The manufacturing installation of the panel for displays according to claim 42 characterized 
by said spontaneous light ingredient liquid being EL ingredient liquid. 

[Claim 44] Said display formed in said crevice is the manufacturing installation of the panel for displays 
according to claim 43 characterized by being the luminous layer formed with said EL ingredient liquid. 
[Claim 45] Said luminous layer is the manufacturing installation of the panel for displays according to 
claim 44 characterized by consisting of a luminous layer for emitting light in the luminous layer for 
emitting light in the luminous layer for emitting light in red, and blue, and green. 

[Claim 46] Said display device is the manufacturing installation of the panel for displays according to 
claim 42 to 45 characterized by being EL display device. 

[Claim 47] Said base is the manufacturing installation of the panel for displays according to claim 28 to 
46 characterized by being a glass substrate. 

[Claim 48] Said liquid grant head is the manufacturing installation of the panel for displays according to 
claim 28 to 47 which is the head which carries out the regurgitation of the liquid using heat energy, and 
is characterized by having the heat energy generating object for generating the heat energy given to a 
liquid. 

[Claim 49] Said liquid grant head is the manufacturing installation of the panel for displays according to 
claim 28 to 47 characterized by having the piezo-electric element which it displaces [ piezo-electric 
element ] by giving electrical energy and makes a liquid breathe out by the pressure variation 
accompanying said variation rate. 

[Claim 50] The volume V of the liquid which is equipment which manufactures the optical element which 
has the part which does so the optical operation formed by giving a liquid from a liquid grant head 
towards the crevice surrounded by the diaphragm on a base, and is given to said one crevice is 
[External Character 9]. 



(However, V: Volume of the liquid given to a crevice [m3]) 
theta: The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a crevice [m] 
L: The die length of the longitudinal direction of a crevice [m] 
H: The depth of a crevice [m] 
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* The manufacturing installation of the optical element characterized by giving said liquid so that the 
becoming formula may be filled. 

[Claim 51] The volume Vn of the liquid which is equipment which manufactures the optical element 
which has the part which does so the optical operation formed by giving a liquid from a liquid grant head 
towards the crevice surrounded by the diaphragm on a base, and is given to said one crevice is 
[External Character 10]. 



(However, Vn: The liquid currently held in the crevice at the time the volume of the liquid given to a 

crevice next, volume of the liquid already given to the crevice at the time, or high-concentration-izing or 

although it solidified total with the volume [m3]) 

theta: The contact angle over the diaphragm of a liquid [rad] 

W: Short hand lay length of a crevice [m] 

L: The die length of the longitudinal direction of a crevice [m] 
H: The depth of a crevice [m] 

The manufacturing installation of the optical element characterized by giving said liquid so that the 
becoming formula may be filled. 

[Claim 52] Said optical element is the manufacturing installation of the optical element according to 
claim 50 or 51 characterized by being a lens on chip. 

[Claim 53] The volume V of the liquid which is equipment which manufactures the goods which have the 
liquid grant part formed by giving a liquid from a liquid grant head towards the partition surrounded by 
the diaphragm on a base, and is given to said one partition is [External Character 1 1] 



(However, V: Volume of the liquid given to a partition [m3]) 
theta: The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a partition [m] 

L: The die length of the longitudinal direction of a partition [m] 
H: The depth of a partition [m] 

The manufacturing installation of the goods characterized by giving said liquid so that the becoming 
formula may be filled. 

[Claim 54] The volume Vn of the liquid which is equipment which manufactures the goods which have 
the liquid grant part formed by giving a liquid from a liquid grant head towards the partition surrounded 
by the diaphragm on a base, and is given to said one partition is [External Character 12] 



(However, Vn: The liquid currently held in the partition at the time the volume of the liquid given to a 

partition next, volume of the liquid already given to the partition at the time, or high-concentration-izing 

or although it solidified total with the volume [m3]) 

theta: The contact angle over the diaphragm of a liquid [rad] 

W: Short hand lay length of a partition [m] 

L: The die length of the longitudinal direction of a partition [m] 

H: The depth of a partition [m] 
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* The Manufacturing installation of the goods characterized by giving said liquid so that the becoming 
formula may be filled. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach and equipment which manufacture the 
optical element containing a panel, this panel for indicating equipments, a lens on chip, etc. for the 
indicating equipments containing a color filter, EL display device, etc. by giving a liquid towards the 
crevice of a substrate from a liquid discharge head. 
[0002] 

[Description of the Prior Art] A liquid discharge head (ink jet head) does not remain in a general printing 
application from the ability of the location or amount of the liquid (ink) breathed out to control free, but 
is applied to the various industries which make a color filter representation. Hereafter, the manufacture 
of the color filter by the ink jet method which is the typical application of this invention is explained. 
[0003] Generally, a liquid crystal display is carried in a personal computer, a word processor, a pachinko 
game base, an automobile navigation system, small television, etc., and need is growing in recent years. 
However, the price of a liquid crystal display is high and the demand to the cost cut of a liquid crystal 
display has become strong every year. 

[0004] In order for the color filter which constitutes a liquid crystal display to arrange each pixel, such 
as red (R), green (G), and blue (B), to constitute it on a transparence substrate and to raise display 
contrast to the perimeter of each of these pixels further, the black matrix for carrying out optical 
electric shielding is established. 

[0005] As an approach of manufacturing such a color filter, a pigment-content powder method, a 
staining technique, an electrodeposition process, print processes, etc. are known from the former. 
[0006] A pigment-content powder method is in use as current and the manufacture approach of a color 
filter. A pigment-content powder method forms the photopolymer layer which distributed the pigment on 
a glass substrate, and forms a color filter by carrying out patterning of this by repeating the process 
which obtains a monochromatic pattern 3 times per three colors of R-G-B. 
[0007] A staining technique forms the layer of the water-soluble polymeric materials which are 
ingredients for dyeing on a glass substrate, fabricates this to a desired pattern by the photolithography, 
and forms a color filter by repeating the process which obtains the pattern which was immersed in 
****** in this glass substrate, and was colored 3 times per three colors of R-G-B. 
[0008] An electrodeposition process forms a transparent electrode pattern on a glass substrate, and 
forms a color filter by repeating the process which this glass substrate is immersed [ process ] in the 
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electcopainting liquid into which it went, such as a pigment, resin, and the electrolytic solution, and 
makes monochrome electrodeposit 3 times per three colors of R-G-B, and calcinating. 
[0009] By repeating printing using the object which made the resin of a heat-curing mold distribute a 
pigment 3 times, R-G-B each color is distinguished by different color with, and heat curing of the resin 
is carried out to print processes after that. 

[0010] It needs to repeat the same process that it is common in four sorts of these manufacturing 
methods 3 times, in order to color three colors of R-G-B, since there are many routing counters, I hear 
that the yield falls and it has a fault, like cost becomes high, and there is. 

[001 1] Furthermore, since the configuration of the pattern which can be formed is limited, application of 
TFT HE is difficult for an electrodeposition process, moreover, definition of print processes is bad and 
the correspondence to the formation of pattern detailed is difficult for them — etc. — it has a fault. 
[0012] Then, the manufacture approach of the color filter by the approach of making breathe out ink 
from an ink jet head, and forming the pattern of R-G-B at once on a glass substrate, and the so-called 
ink jet method is proposed in order to compensate these faults. 

[0013] The manufacture approach of the color filter by such ink jet method is indicated by JP.59- 
75205A In JP,59-75205,A, the ink of three colors of R-G-B is given towards a substrate by the ink jet 
method, and forming each pixel of R-G-B is indicated. By such ink jet approach, since it is possible to 
form each pixel of R-G-B at once, simplification of a large production process and the large cost cut 
effectiveness can be acquired. 

[0014] However, when giving ink to the pixel field on a substrate (crevice) by the ink jet method and 
manufacturing a color filter, the ink given to the crevice may overflow and it may be mixed with the ink 
in the crevice where the overflowing ink adjoins. If such an ink overflow arises, it will become less than 
the amount of ink to which the amount of ink actually given to the crevice should be given essentially, 
and color mixture will be **(ed) in a pixel field (crevice) in the case where the colors of the ink in the 
crevice which adjoins the color of the ink with which coloring concentration in a crevice may be unable 
to be made proper (cause generating of concentration nonuniformity), and it overflowed especially differ. 
[0015] In order to solve the problem of the above-mentioned color mixture, in JP,59-75205,A, the 
technique in which wettability prepares a bad member in the periphery of each pixel field to ink is 
indicated. Moreover, in JP,4-123005,A and JP,4-123006,A JP t 7-248413,A, the breadth of ink is stopped 
by preparing the diaphragm of the ink resilience in the periphery of each pixel field, and the technique of 
preventing color mixture is indicated. Thus, he was trying not to generate color mixture in a pixel field at 
the former, because wettability prepares a bad member (member of the ink resilience) in the periphery 
of each pixel field to ink. 
[0016] 

[Problem(s) to be Solved by the Invention] However, even if wettability prepares a bad member and the 
member of the ink resilience (liquid resilience) in the periphery of each pixel field to ink (liquid) this 
invention person noted the point that color mixture could not fully be reduced, only by only making the 
diaphragm surrounding each pixel field into the ink resilience from ink overflowing from each pixel field, if 
the amount of the ink which should be held in each pixel field (crevice) increases. 

[0017] moreover — although it is required to control the amount of ink (the amount of liquids) given in a 
crevice in order to fully reduce color mixture — the upper limit of the amount of ink (the amount of 
liquids) which can be given in a crevice for that purpose, i.e., ink, — overflowing (liquid overflow) — the 
point that it was very important getting to know the limitation which is not produced was also noted. 
[0018] As a result of inquiring wholeheartedly paying attention to such a point, this invention person 
Each dimension which forms the contact angle and crevice of ink (liquid) to the periphery member 
(diaphragm surrounding a crevice) of a crevice (the die length, short hand lay length, and depth of the 
longitudinal direction of a crevice), With the upper limit of the amount of ink (the amount of liquids) 
which can be given in a crevice, there is close relation and it found out that the upper limit of the 
amount of ink (the amount of liquids) which can be given in a crevice can be determined from the 
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r : above-mentioned contact angle and the above-mentioned dimension. A paraphrase found out the new 
thing that it could avoid producing an ink overflow (full of a liquid), by taking into consideration the 
above-mentioned contact angle and the above-mentioned dimension. 

[0019] thus, the contact angle of ink [ as opposed to a diaphragm in this invention ] (liquid) and the 
dimension of a crevice — taking into consideration — ink — overflowing (full of a liquid) — it is made in 
view of the new technical problem that it is made not to make it generated, and the purpose is offering 
the manufacture approach of a color filter and the manufacturing installation which the ink of the 
amount which an ink overflow's does not produce can be given [ manufacturing installation ] in a crevice, 
and can control or reduce color mixture. 

[0020] Moreover, other purposes of this invention are offering the manufacture approach of a color filter 
and manufacturing installation which can determine easily the amount of ink which should be given to a 
crevice in a short time. 

[0021] Moreover, other purposes of this invention are offering the manufacture approach of the panel 
for displays and manufacturing installation which can control or reduce the liquids which gave in the 
crevice the liquid of the amount which a liquid overflow's does not produce, and were given to a 
different crevice being mixed. 

[0022] Moreover, other purposes of this invention are offering the manufacture approach of an optical 
element and manufacturing installation which can control the liquids which gave in the crevice the liquid 
of the amount which a liquid overflow's does not produce, and were given to a different crevice being 
mixed. 

[0023] Moreover, other purposes of this invention are offering the manufacture approach of goods and 
manufacturing installation which can control the liquids which faced giving a liquid to the crevice on a 
base and manufacturing goods, gave in the crevice the liquid of the amount which a liquid overflow's 
does not produce, and were given to a different crevice being mixed and which have a crevice on a base. 
[0024] Moreover, other purposes of this invention are offering the manufacture approach of goods and 
manufacturing installation which have a crevice on the manufacture approach of the manufacture 
approach of the panel for displays and manufacturing installation which can determine easily the amount 
of ink which should be given to a crevice in a short time, and an optical element and a manufacturing 
installation, and a base. 
[0025] 

[Means for Solving the Problem] For this invention for attaining the above-mentioned purpose, the 
volume V of the liquid which is the method of manufacturing the panel used for a display of having the 
display formed by giving a liquid from a liquid grant head towards the crevice surrounded by the 
diaphragm on a base, and is given to said one crevice is [External Character 13]. 

24 I, sin 3 * sin* J 4 v \ sin 2 * J 

[0026] (However, V: Volume of the liquid given to a crevice [m3]) 
theta: The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a crevice [m] 
L: The die length of the longitudinal direction of a crevice [m] 
H: The depth of a crevice [m] 

It is characterized by giving said liquid so that the becoming formula may be filled. 
[0027] Moreover, for this invention, the volume Vn of the liquid which is the method of manufacturing 
the panel used for a display of having the display formed by giving a liquid from a liquid grant head 
towards the crevice surrounded by the diaphragm on a base, and is given to said one crevice is 
[External Character 14]. 

24 I, sin 3 * sin* J 4 v \ sin 2 * J 
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' [0028] (However, Vn: The liquid currently held in the crevice at the time the volume of the liquid given 
to a crevice next, volume of the liquid already given to the crevice at the time, or high-concentration- 
izing or although it solidified total with the volume [m3]) 
theta: The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a crevice [m] 
L: The die length of the longitudinal direction of a crevice [m] 
H: The depth of a crevice [m] 

It is characterized by giving said liquid so that the becoming formula may be filled. 
[0029] Moreover, for this invention, the volume V of the liquid which is the approach of manufacturing 
the optical element which has the part which does so the optical operation formed by giving a liquid from 
a liquid grant head towards the crevice surrounded by the diaphragm on a base, and is given to said one 
crevice is [External Character 1 5]. 

24 I, sin 3 0 sm0) 4 v \ sin 2 0 ) 

[0030] (However, V: Volume of the liquid given to a crevice [m3]) 
theta: The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a crevice [m] 
L: The die length of the longitudinal direction of a crevice [m] 
H: The depth of a crevice [m] 

It is characterized by giving said liquid so that the becoming formula may be filled. 

[0031] Moreover, for this invention, the volume Vn of the liquid which is the approach of manufacturing 
the optical element which has the part which does so the optical operation formed by giving a liquid from 
a liquid grant head towards the crevice surrounded by the diaphragm on a base, and is given to said one 
crevice is [External Character 16]. 



24 



\, sin 3 <? sintfj 4 V \ sin 2 B ) 



[0032] (However, Vn: The liquid currently held in the crevice at the time the volume of the liquid given 

to a crevice next, volume of the liquid already given to the crevice at the time, or high-concentration- 

izing or although it solidified total with the volume [m3]) 

theta: The contact angle over the diaphragm of a liquid [rad] 

W: Short hand lay length of a crevice [m] 

L: The die length of the longitudinal direction of a crevice [m] 

H: The depth of a crevice [m] 

It is characterized by giving said liquid so that the becoming formula may be filled. 
[0033] Moreover, for this invention, the volume V of the liquid which is the approach of manufacturing 
the goods which have the liquid grant part formed by giving a liquid from a liquid grant head towards the 
partition surrounded by the diaphragm on a base, and is given to said one partition is [External 
Character 17]. 

2- 2cos<9 costf^ 




sin 0 



J 



-W 2 {L-Wi \ + WxLx 

4 V \ sin 2 0 J 



[0034] (However, V: Volume of the liquid given to a partition [m3]) 
theta: The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a partition [m] 
L: The die length of the longitudinal direction of a partition [m] 
H: The depth of a partition [m] 

It is characterized by giving said liquid so that the becoming formula may be filled. 
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' [0035] Moreover, for this invention, the volume Vn of the liquid which is the approach of manufacturing 
the goods which have the liquid grant part formed by giving a liquid from a liquid grant head towards the 
partition surrounded by the diaphragm on a base, and is given to said one partition is [External 
Character 18]. 



[0036] (However, Vn: The liquid currently held in the partition at the time the volume of the liquid given 

to a partition next, volume of the liquid already given to the partition at the time, or high-concentration- 

izing or although it solidified total with the volume [m3]) 

theta: The contact angle over the diaphragm of a liquid [rad] 

W: Short hand lay length of a partition [m] 

L: The die length of the longitudinal direction of a partition [m] 

H: The depth of a partition [m] 

It is characterized by giving said liquid so that the becoming formula may be filled. 

[0037] Moreover, for this invention, the volume V of the liquid which is equipment which has the display 
formed by giving a liquid from a liquid grant head towards the crevice surrounded by the diaphragm on a 
base, and which manufactures the panel used for a display, and is given to said one crevice is [External 
Character 19]. 



[0038] (However, V: Volume of the liquid given to a crevice [m3]) 
theta: The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a crevice [m] 
L: The die length of the longitudinal direction of a crevice [m] 
H: The depth of a crevice [m] 

It is characterized by giving said liquid so that the becoming formula may be filled. 

[0039] Moreover, for this invention, the volume Vn of the liquid which is equipment which has the display 
formed by giving a liquid from a liquid grant head towards the crevice surrounded by the diaphragm on a 
base, and which manufactures the panel used for a display, and is given to said one crevice is [External 
Character 20]. 



[0040] (However, Vn: The liquid currently held in the crevice at the time the volume of the liquid given 

to a crevice next, volume of the liquid already given to the crevice at the time, or high-concentration- 

izing or although it solidified total with the volume [m3]) 

theta: The contact angle over the diaphragm of a liquid [rad] 

W: Short hand lay length of a crevice [m] 

L: The die length of the longitudinal direction of a crevice [m] 

H: The depth of a crevice [m] 

It is characterized by giving said liquid so that the becoming formula may be filled. 
[0041] Moreover, for this invention, the volume V of the liquid which is equipment which manufactures 
the optical element which has the part which does so the optical operation formed by giving a liquid from 
a liquid grant head towards the crevice surrounded by the diaphragm on a base, and is given to said one 
crevice is [External Character 21]. 







[0042] (However, V: Volume of the liquid given to a crevice [m3]) 
theta: The contact angle over the diaphragm of a liquid [rad] 
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" W: Short hand lay length of a crevice [m] 
L: The die length of the longitudinal direction of a crevice [m] 
H: The depth of a crevice [m] 

It is characterized by giving said liquid so that the becoming formula may be filled. 

[0043] Moreover, for this invention, the volume Vn of the liquid which is equipment which manufactures 
the optical element which has the part which does so the optical operation formed by giving a liquid from 
a liquid grant head towards the crevice surrounded by the diaphragm on a base, and is given to said one 
crevice is [External Character 22]. 

24 ^ sin 3 0 sm0) 4 v \ sin 2 0 ) 

[0044] (However, Vn: The liquid currently held in the crevice at the time the volume of the liquid given 
to a crevice next, volume of the liquid already given to the crevice at the time, or high-concentration- 
izing or although it solidified total with the volume [m3]) 
theta: The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a crevice [m] 

L: The die length of the longitudinal direction of a crevice [m] 
H: The depth of a crevice [m] 

It is characterized by giving said liquid so that the becoming formula may be filled. 

[0045] Moreover, for this invention, the volume V of the liquid which is equipment which manufactures 
the goods which have the liquid grant part formed by giving a liquid from a liquid grant head towards the 
partition surrounded by the diaphragm on a base, and is given to said one partition is [External 
Character 23]. 

24 I, sin 3 0 sin*; 4 x \ sin 2 0 ) 

[0046] (However, V: Volume of the liquid given to a partition [m3]) 
theta: The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a partition [m] 

L: The die length of the longitudinal direction of a partition [m] 
H: The depth of a partition [m] 

It is characterized by giving said liquid so that the becoming formula may be filled. 

[0047] Moreover, for this invention, the volume Vn of the liquid which is equipment which manufactures 
the goods which have the liquid grant part formed by giving a liquid from a liquid grant head towards the 
partition surrounded by the diaphragm on a base, and is given to said one partition is [External 
Character 24]. 

24 ^ sin 3 0 sine) 4 v \ sin 2 0 ) 

[0048] (However, Vn: The liquid currently held in the partition at the time the volume of the liquid given 
to a partition next, volume of the liquid already given to the partition at the time, or high-concentration- 
izing or although it solidified total with the volume [m3]) 
theta: The contact angle over the diaphragm of a liquid [rad] 
W: Short hand lay length of a partition [m] 

L: The die length of the longitudinal direction of a partition [m] 
H: The depth of a partition [m] 

It is characterized by giving said liquid so that the becoming formula may be filled. 
[0049] A liquid is given to the bases (a glass substrate, plastic plate, etc.) which have a <operation> 
partition (crevice), the panels (the color filter, EL display device, etc.), the optical elements (the panel 
for displays, lens on chip, etc.), and goods for displays (the panel for displays — ) an optical element, a 
DNA chip, etc. — etc. — it faces manufacturing, and since it considered as a configuration which makes 
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. the amount (volume of a liquid) V of the liquid given in the partition on a base (crevice) below the upper 
limit V max of the amount of liquids which can be given to a partition (crevice), a liquid can be prevented 
from overflowing from a partition (crevice) In addition, Above V max is as being shown by the following 
(formula 1). However, a contact angle [rad] and W are [ the die length [m] of the longitudinal direction of 
a partition (crevice) and H of the short hand lay length [m] of a partition (crevice) and L ] the depth [m] 
of a partition (crevice). [ as opposed to the diaphragm of a liquid in the volume [m3] of the liquid with 
which V is given to a partition (crevice), and theta ] 
[External Character 25] 

24 I, sin 3 * sintfj 4 v \ sin 2 6 ) 

[0050] Moreover, the liquid given to a partition (crevice), the diaphragm surrounding a partition (crevice), 
Even if the properties (viscosity, surface tension, etc.) of a liquid, the property (wettability) of a 
diaphragm, the magnitude of a partition (crevice), a cross-section configuration, etc. are changed with 
modification of the dimension and configuration of a partition (crevice), surface roughness, etc. The 
amount V of liquids which should be given to a partition (crevice) from the above (formula 1) can be 
determined in easy and a short time. Therefore, although the experiment which applies for a long time 
and calculates the amount V max of liquids which can be given to a partition (crevice) was conducted in 
the former, applying a trial-and-error method every whenever the liquid given to a partition (crevice), 
the diaphragm surrounding a partition (crevice), the dimension and configuration of a partition (crevice), 
surface roughness, etc. were changed Since a upper limit V max can be easily calculated now from the 
contact angle of the liquid to the above (formula 1) and a diaphragm, and the dimension (the die length in 
every direction and the depth of a partition) of a partition (crevice) according to this invention, the panel, 
the optical element, goods, etc. for displays in which the time amount which the decision of the amount 
V of liquids which should be given to a partition (crevice) takes is also boiled markedly, and can be 
shortened as compared with the former, consequently it is full of a liquid and which are not can be 
efficiently manufactured now. 
[0051] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained to a 
detail with reference to an accompanying drawing. In addition, the panel for displays defined in this 
invention has the display used for a display. More specifically, the panel for displays is a panel used for a 
display including EL display device equipped with the light-emitting part formed with the color filter 
equipped with the coloring section, or the ingredient which carries out self-luminescence etc. If it is a 
color filter, the coloring section is equivalent to the above-mentioned display, and if it is EL display 
device, a light-emitting part is equivalent to the above-mentioned display. 

[0052] Moreover, the color filter defined in this invention can be equipped with the coloring section and 
a base, and can obtain the output light which changed the property to input light. In addition, what 
obtains a light of R, G, B, or C, M and Y in three primary colors from back light light is raised by making 
back light light penetrate in a liquid crystal display as an example. 

[0053] Moreover, the optical element defined in this invention has the part (optical operation section) 
which does an optical operation so. More specifically, an optical element contains a panel for indicating 
equipments or lenses on chip etc. which were mentioned above, such as a color filter and EL display 
device. If it is a color filter, the coloring section (light transmission section) is equivalent to the above- 
mentioned optical operation section, and if it is EL display device, a light-emitting part is equivalent to 
the above-mentioned optical operation section, and if it is a lens on chip, the on-chip lens itself is 
equivalent to the above-mentioned optical operation section. 

[0054] Moreover, the goods defined in this invention have the liquid grant part by which the liquid was 
given to the crevice on a base. Optical elements, DNA chips, etc., such as a color filter, EL display 
device, and a lens on chip, are more specifically included. 

[0055] In addition, in this specification, a base also includes configurations other than tabular further 
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• including substrates, such as glass and plastics. 

[0056] Moreover, in this specification, the thing of the field surrounded by the diaphragm is defined as a 
''partition/' Since the configuration of this partition is a crevice, it also calls the thing of a "partition" a 
"crevice." However, crevices, such as a color filter which is explained below, and an EL element, have 
the very small value of the depth of a crevice compared with the value of the straight side and short 
hand lay length of a crevice. As it is also in the example indicated to be a crevice as used in the field of 
this invention to drawing 21 , compared with the value of straight side and short hand lay length, a 
crevice [ as / whose value of the depth is about 1/500 (in the case of 0.6-micrometer depth of a 
partition to die length of 277.5 micrometers of a longitudinal direction) ] is also included compared with 
the value of the crevice where the value of the depth is very small, for example, straight side and short 
hand lay length. 

[0057] Moreover, if it puts in another way when the liquid which the "liquid overflow" as used in this 
specification pointed out that the liquid overflowed from the partition entered other partitions, and 
overflowed from the partition to ultralow volume remains on the diaphragm between partitions Since the 
liquid of such ultralow volume does not affect a product even if it says that the liquid overflowed the 
partition when the overflowed liquid does not affect other partitions, it does not correspond to the 
"liquid overflow" as used in this specification. 

[0058] [1st operation gestalt] This operation gestalt explains the case where a color filter is 
manufactured, as an example of the panel for displays. 

[0059] Drawing 1 is the schematic diagram showing the configuration of 1 operation gestalt of the 
manufacturing installation of a color filter. This color filter manufacturing installation is equipment for 
giving ink from an ink jet head towards the base which has a crevice. In addition, although this operation 
gestalt explains as a base the case where a glass substrate is used, if it has need properties, such as 
transparency (light transmission nature), a mechanical strength, etc. as a color filter, it will not be limited 
to a glass substrate. For example, a plastic plate etc. may be used. Moreover, the coloring section 
formed in a crevice by ink being given is a part which functions as a color filter, and is a part generally 
called a "pixel" or a "filter element." 

[0060] XYtheta stage where 51 had been arranged at the equipment stand and 52 has been arranged on 
a stand 51 in drawing 1 , The glass substrate with which 53 was set on the XYtheta stage 52, the color 
filter with which 54 is formed on the color filter substrate 53, The head unit which consists of each ink 
jet head of (red R), (Green G), and blue (B) for 55 to color a color filter 54, and head mount 55a which 
supports them, A controller (control section) for 58 to control actuation by the whole color filter 
manufacturing installation 90, the personal computer (personal computer) whose 59 is the display of a 
controller, and 60 show the keyboard which is the control unit of a controller. 

[0061] In addition, it is equipped with the head unit which has each ink jet head of R (red), G (green), and 
B (blue) possible [ adjustment of a rotation include angle ] in the horizontal plane free [ attachment and 
detachment ] to supporter 90a of the color filter manufacturing installation 90. Moreover, the recovery 
unit (un-illustrating) for attracting ink from the ink regurgitation nozzle of ink jet (head R) -(G) - (B) of 
each color, and aiming at recovery of the poor regurgitation of a nozzle on extension of the XYtheta 
stage 52, may be arranged. 

[0062] Drawing 2 is the block diagram of the control controller of the color filter manufacturing 
installation 90. The display as which 59 displays a personal computer and 62 displays information, such 
as existence of the advance situation of manufacture and the abnormalities of a head, and 60 are 
control units (keyboard) which direct actuation of the color filter manufacturing installation 90 etc. The 
controller by which 58 controls actuation by the whole color filter manufacturing installation 90, The 
interface with which 65 delivers data with a personal computer 59, CPU by which 66 controls the color 
filter manufacturing installation 90, ROM which has memorized the control program for 67 to operate 
CPU66, RAM which memorizes information (for example, information about the above (formula 1)) 
required in order that 68 may perform abnormality information and ink grant etc., The regurgitation 
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«■ control section by which 70 controls regurgitation (grant) actuation of the ink to the crevice on a glass 
substrate, It connects with a controller 58 and the stage control section by which 71 controls actuation 
of the XYtheta stage 52 of the color filter manufacturing installation 90, and 90 show the color filter 
manufacturing installation which operates according to the directions. 

[0063] Next, drawing 3 is drawing showing the structure of the ink jet head IJH120 used for the above- 
mentioned color filter manufacturing installation 90. Although three ink jet heads are prepared 
corresponding to three colors of R, G, and B, since these three heads are the same structures, 
respectively, the equipment of drawing 1 is shown in drawing 3 on behalf of one of these three heads. 
[0064] In drawing 3 , the outline configuration of the ink jet head IJH120 is carried out from the heater 
board 104 which is the substrate with which two or more heaters 102 for heating ink were formed, and 
the top plate 106 put on this heater board 104. Two or more deliveries 108 are formed in the top plate 
106, and the liquid route 110 of the shape of a tunnel which is open for free passage to this delivery 108 
is formed behind the delivery 108. Each liquid route 1 10 is isolated with the next liquid route by the 
septum 1 12. Each liquid route 1 10 is connected common to one liquid ink room 1 14 in that back, ink is 
supplied to the liquid ink room 1 14 through the ink feed hopper 1 16, and this ink is supplied to each 
liquid route 110 from the liquid ink room 114. 

[0065] Alignment of the heater board 104 and the top plate 106 is carried out, and they are assembled 
by condition like drawing 3 so that each heater 102 may come to the location corresponding to each 
liquid route 110. In drawing 3 , although only two heaters 102 are shown, the heater 102 is arranged one 
[ at a time ] corresponding to each liquid route 1 10. And in the condition of having been assembled like 
drawing 3 , if a predetermined driving pulse is supplied to a heater 102, the ink on a heater 102 boils and 
air bubbles are formed, and ink will be extruded by the cubical expansion of these air bubbles from a 
delivery 108, and it will be breathed out. Therefore, by controlling the magnitude of control, for example, 
power, for the driving pulse added to a heater 102, it is possible to adjust the magnitude of air bubbles 
and the volume of the ink breathed out from a delivery can be controlled free, in addition, each ink 
volume (ink discharge quantity) breathed out from each delivery when manufacturing a color filter — 
abbreviation — arranging identically is desirable. When the amount of each regurgitation ink is the same, 
it is because the nonuniformity between pixels can be reduced more compared with the case of not 
being the same. 

[0066] Next, the production process of a color filter is explained. Drawing 4 is the mimetic diagram in 
which having expressed the configuration of a color filter notionally and having shown the appearance of 
the whole color filter. As shown in drawing, the coloring section 14 of R-G-B is formed in the crevice 
surrounded by the diaphragm 2 on a substrate 53 (septum), and the color filter 54 of this operation 
gestalt serves as the filter-element section on which these coloring sections function as a color filter. 
[0067] Drawing 5 is drawing having shown the flow of manufacture of a color filter typically, and 
manufacture of a color filter is performed by performing a process (a) - a process (d) in order. Below, 
each process of a process (a) - a process (d) is explained in full detail. 

[0068] The process (a) of drawing 5 is a process (resin ingredient spreading process) which applies on a 
substrate the resin ingredient for forming a black matrix (it also being hereafter called BM), for example, 
the resin ingredient which made the black pigment mix into a resist. Here, after using alkali free glass as 
a substrate and washing the glass substrate, it applied so that it might become thickness 2.2 [mum] by 
the spin coater about a black resin ingredient (the black resist by Nippon Steel Chemical Co., Ltd., V- 
BK66). In addition, although the substrate of translucency is desirable as a substrate and a glass 
substrate is generally used, if it has need properties, such as transparency as a color filter for liquid 
crystal, and a mechanical strength, it will not be limited to a glass substrate. Moreover, as the method of 
application of a resin ingredient, the methods of application, such as a spin coat, a roll coat, a bar coat, a 
spray coat, and a DIP coat, can be used, and it is not limited especially. 

[0069] The process (b) of drawing 5 is a process (a resin ingredient patterning process, resin BM 
formation process) which carries out patterning of the black resin ingredient applied in the process (a), 
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■ and forms a black matrix on a substrate. Here, after prebaking the substrate which applied the resin 
ingredient, it exposed through the photo mask, negatives were developed after that, and the resin BM 
pattern was formed. In this way, the formed resin BM pattern is shown in drawing 6 . Resin BM functions 
as a diaphragm for forming each crevice, and two or more crevices 3 are formed on a substrate with this 
resin BM so that (X) of drawing 6 and drawing 5 may show. In addition, as for the top face of this resin 
BM, it is desirable to have water repellence. 

[0070] The process (c) of drawing 5 is a process (ink grant process) which gives each color ink towards 
two or more crevices on the substrate formed in the process (b). Here, each color ink of R-G-B is given 
to each of each crevice, and the coloring section of R-G-B is formed in each of each crevice. In 
addition, since this process (c) is most characteristic process in this invention, it subdivides this process 
(c) further and explains a process (c) in full detail below. 

[0071] Drawing 7 is a flow chart for explaining the procedure of an ink grant process (process (c)). First, 
in step S1, the contact angle over BM top face of ink is measured. Measurement of this contact angle 
was performed on the outside of the viewing area 404 of a color filter on condition that the following (A) 
using the substrate which formed separately the BM section (the BM section for contact angle 
measurement) 81 for measuring a contact angle, as shown in drawing 8 . Only the amount of the 
following conditions (A) specifically trickles the ink used with this operation gestalt on the BM section 
81 for contact angle measurement, and the contact angle (radian) over BM of ink is searched for. In 
addition, since it may originate in the heterogeneity of BM substrate and the value of the upper limit 
(Vmax) of the amount of ink which can be given to a crevice may change with locations, it is desirable to 
perform measurement of the above-mentioned contact angle in two or more parts in a substrate, and, 
as for the BM section 81 for contact angle measurement, it is desirable to prepare more than one in a 
substrate. Moreover, it is required for measurement of a contact angle to drop the ink of the amount of 
1x10-9 [m3] (1 [mul]) extent in consideration of the effect of ink desiccation and the effect of gravity. 
Under the present circumstances, since a drop may spread to the diameter of about 3mm, as for the BM 
section for contact angle measurement, it is desirable that it is the configuration which can include a 
circle diameter with a diameter of 3mm or it. In addition, there is no need of not necessarily preparing 
independently the BM section for contact angle measurement, and other BM parts and the part which 
consists of BM ingredient may be diverted. 
(Conditions (A)) 

A measurement method A sessile drop method use contact angle meter The amount of liquids which 
carried out LCD[ by the consonance surface chemistry company ]-400 smooth-S-form dropping (the 
amount of ink) Elapsed time from 1x10-9 [m3] (1 [mul]) dropping to include-angle measurement 5 [s] 
The presentation of the ink used in this operation gestalt is as being shown below again. 
(Presentation of Red ink) 

Red color Six weight sections acrylic resin Six weight sections ethylene glycol 20 weight sections 
diethylene glycol 20 weight sections pure water 48 weight sections (presentation of Green ink) 
Green color Six weight sections acrylic resin Six weight sections ethylene glycol 20 weight sections 
diethylene glycol 20 weight sections pure water 48 weight sections (Blue ink) 

Blue color Six weight sections acrylic resin Six weight sections ethylene glycol 20 weight sections 
diethylene glycol 20 weight sections pure water In 48 weight sections, next step S2 of drawing 7 , the 
short hand lay length (W) of a crevice and the die length (L) of the longitudinal direction of a crevice are 
measured. Measurement of this die length was performed under transmitted illumination using the length 
measurement microscope (the product made from Japanese optics; MM-100U). Each measured value 
and the measurement part of the die length in the direction of a short hand and the die length in a 
longitudinal direction are as being shown in drawing 6 . That is, with this operation form gestalt, the die 
length of the longitudinal direction of 72 micrometers (W= 72x10 to 6 m) and a crevice of the short hand 
lay length of a crevice is 238 micrometers (L= 238x10 to 6 m) so that clearly from drawing 6 . In addition, 
the die length of the long side is relatively set to die-length [ of the longitudinal direction of a crevice ] 
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' L among the sides which form a crevice in XY flat surface, and the die length of the short side is 
relatively set to short hand lay length [ of a crevice ] W here. 

[0072] Next, the depth (H) of a crevice is measured in step S3 of drawing 7 . It is as being indicated in 
drawing 9 as the depth of a crevice here, and is the thing of the die length in the Z direction of a crevice. 
On the occasion of measurement of this depth, the surface profiler by the ten call company was used as 
a measurement machine. With this operation form gestalt, the depth of a crevice is 1.1 micrometers (H= 
1.1x10 to 6 m) so that clearly from drawing 9 . 

[0073] Next, in step S4 of drawing 7 , the upper limit of the amount of ink which can be given to a 
crevice is computed. Here, the upper limit V max (m3) of the amount of ink (ink volume) which can be 
given to a crevice is calculated by assigning each value of the depth (H) of the die-length (L) and the 
crevice in the longitudinal direction of the die-length (W) and the crevice in the direction of a short hand 
of the contact angle (theta) and crevice to BM of ink searched for in step S1-3 to the following (formula 



[0074] in addition — this (formula 1) — it is the formula which defined the upper limit V max of the 
amount of ink which can be given to a crevice. Computing a upper limit V max here calculates the value 
of the limitation which an ink overflow does not produce, and it is for considering as an amount from 
which an ink overflow does not produce the amount of ink given to a crevice by referring to the upper 
limit V max in the case of the decision of the amount of ink grants, that is, the upper limit V max of the 
amount of ink grants — a part — **** — the ink of the amount which does not exceed ** that what is 
necessary is just to determine that the amount of ink grants will not exceed the upper limit V max if it is 
— even giving — if it carries out, it can avoid producing an ink overflow 

[0075] if the above (formula 1) is explained further in full detail — this (formula 1) — Each dimension 
which forms the contact angle (theta) and crevice of a liquid (ink) to the periphery member (BM) of a 
crevice as a result of this invention person's inquiring wholeheartedly (die-length (L), short hand lay 
length (W), and depth of the longitudinal direction of a crevice (H)), Relation with the upper limit V max 
of the amount of ink which can be given to a crevice is made to a header, and the relation is made into a 
formula. As shown in drawing 10 R> 0, the upper limit V max of the amount of ink which can be given to 
a crevice drew the formula which this invention person asks for a header, this Q section, and R part for 
it being total of the amount of ink of the Q section, and the amount of ink of R part using above- 
mentioned theta-L-W-H, respectively, and, specifically, defined Above V max by those total. That is, V 
max is as being shown below (formula 2). 

The amount of ink of the amount of ink +R part of the V max= Q section (formula 2) 

It comes out. Here, as drawing 10 shows, the amount of ink of the Q section is the volume of the part 

which rose, and the amount of ink of R part is the volume in a crevice. Moreover, the amount of ink of 

the Q section and the amount of ink of R part are as being shown below (formula 3). 

[External Character 27] 



[0076] 

[External Character 28] 

K = JVxLxH 

[0077] it sets as mentioned above — having had (formula 1) — from above-mentioned theta-L-W-H 
obtained at steps 1-3, a upper limit V max is computed and the result is shown in drawing 1 1 . In 
addition, since the ink component also changed with differences in the color of ink, with this operation 



1). 

[External Character 26] 
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• gestaJt, the upper limit V max was calculated about each color ink of R(Red) -G(Green) ~B (Blue), 
respectively. 

[0078] Next, in step S5 of drawing 7 , the amount V of ink (m3) given to each crevice is determined. 
Here, the amount V of ink grants to each crevice is determined so that the upper limit V max calculated 
in previous step S4 may not be exceeded. That is, the amount V of ink grants is determined so that the 
following (formula 4) may be filled. 
V<=V max (formula 4) 

Thus, longitudinal direction of the die-length (W) and the crevice in the direction of a short hand of a 
contact angle (theta) and a crevice The depth of the die-length (L) and the crevice which can be set (H), 
[ as opposed to BM of ink at this operation gestalt ] The upper limit V max of the amount of ink which 
can be given to a crevice from the above (formula 1) is searched for, since the amount V of ink given to 
a crevice is determined so that this upper limit V max may not be exceeded, compared with the former, 
the decision of the amount V of ink grants serves as easy and a short time, and a throughput improves. 
Namely, although the experiment which applies for a long time and calculates the amount V max of 
liquids which can be given to a crevice was conducted by trial and error in the former whenever it was 
the modification when the class of diaphragm (BM) surrounding the class and crevice of the ink to be 
used, the dimension of a crevice, etc. were changed Since a upper limit V max can be easily calculated 
now from the above (formula 1), and theta, L, W and H according to this operation gestalt, the color filter 
which also boils markedly the time amount which the decision of the amount V of liquids which should 
be given to a crevice takes, and can shorten it as compared with the former, consequently does not 
have color mixture can be efficiently manufactured now. 

[0079] in addition, several ink given to the ink discharge quantity Va (m3) per [ which was breathed out 
under the conditions of arbitration ] time (regurgitation volume), and each crevice from the amount V of 
ink grants to each crevice determined as below in step S5 (m3), and an ink jet head — N (individual) — 
each of each color ink ****** of R-G-B — ****. In addition, although the ink discharge quantity per 
time usually points out the amount of one drop of ink, since ink may not become guttate depending on 
the case, it is made an expression called the ink discharge quantity per time, without expressing as one 
drop in this specification. 
(Red ink) 

Amount V of ink grants to each crevice (m3) 2.00x10-13 [m3] (200 [pi]) Ink discharge quantity Va (m3) 
per time The number N of ink given to 1.54x1 0-1 4[m3] (15.4 [pi]) each crevice (individual) 13 (individual) 
(Green ink) 

Amount V of ink grants to each crevice (m3) 2.00x10-13 [m3] (200 [pi]) Ink discharge quantity Va (m3) 
per time The number N of ink given to 1.54x1 0-1 4[m3] (15.4 [pi]) each crevice (individual) 13 (individual) 
(Blue ink) 

Amount V of ink grants to each crevice (m3) 2.00x10-13 [m3] (200 [pi]) Ink discharge quantity Va (m3) 
per time The number N of ink given to 1.43x1 0-1 4[m3] (14.3 [pi]) each crevice (individual) 14 (individual) 
In addition, although the amount V of ink grants to each crevice was made equal about each color ink of 
R-G-B, the amount V of ink grants is not cared about with the above as a different thing for every color 
and every crevice. Since the property (concentration) of ink is different for every color, the direction 
which changed the amount V of ink grants positively may reduce color nonuniformity more. 
[0080] Finally, in step S6 of drawing 7 , the ink of an amount V for which it asked at step S5 is given to 
a crevice. This ink grant was performed using the color filter manufacturing installation shown in drawing 
1 . The ink grant process shown at the process (c) of drawing 5 by this is ended. Here, grant actuation 
of ink is explained. With this operation gestalt, the ink jet head 120 (R head, G head, and B head) and a 
substrate 53 are made displaced relatively in the direction of Y, as shown in drawing 12 , and the above- 
mentioned ink grant actuation is performed by giving the ink of R-G-B towards the crevice on a 
substrate from each delivery 108 corresponding to each crevice 3 among two or more deliveries 108 of 
the ink jet head 120 in the case of the relative displacement. In this ink grant actuation, all ink 33 is 
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* given* in each crevice in the same scan. That is, the relative scan of a head and the substrate is carried 
out only once, and the so-called one-pass method which colors the inside of each crevice in the ink 
given by one relative scan performs ink grant actuation. Thus, by giving ink, the filter element colored 
the same color is formed in the direction (the direction of relative displacement) of Y, and the filter 
element colored the color from which the adjoining color differs mutually is formed in the direction of X 
(the array direction and the same direction [ Abbreviation ] of a nozzle). In addition, drawing 12 is 
drawing having shown typically the grant location of each color ink of R-G-B, and is equivalent to what 
looked at drawing 4 from the upper part. In order to make in agreement the distance in the direction of 
X between the deliveries used among two or more deliveries for carrying out the regurgitation of the ink 
of the same color with this operation gestalt, and the distance in the direction of X between the 
crevices where the ink of the same color is given so that drawing 12 may show, the ink jet head is 
leaned for a while to the direction of X. Moreover, although a spare delivery (delivery which is not used 
at first) exists with this operation gestalt since the head by which the delivery has been arranged at high 
density is used, the gestalt of a head is not restricted to this and may use a head in which a spare 
delivery does not exist. However, it is more desirable to have the reserve delivery like this operation 
gestalt, if it thinks from the field of productive efficiency, since it can be coped with by using the above- 
mentioned reserve delivery even if it does not exchange heads with a gestalt with a spare delivery, when 
blinding etc. occurs. 

[0081] In addition, in this operation gestalt, it is not indispensable to give all the ink that should be given 
to to give the ink of two or more colors in the same scan as mentioned above and the same crevice by 
the same scan. In other words, the multiple-times relative scan of a head and the substrate may be 
carried out, and the so-called multi-pass method which colors the inside of each crevice in the ink given 
by the relative scan of multiple times may perform ink grant actuation. In addition, it is desirable from 
the field of productive efficiency, and the multi-pass method is more desirable than an one-pass method 
from the standpoint of equalization of the amount of the ink given to each crevice rather than the 
direction of an one-pass method performs the above-mentioned ink grant actuation using a multi-pass 
method. 

[0082] Thus, if an ink grant process (process (c)) is completed, in the process (d) of drawing 5 , the 
process (coloring section desiccation / hardening process) which dries and stiffens each coloring 
section formed in each crevice will be performed shortly. The hot plate was specifically first used for the 
substrate which passed through the ink grant process, and oven performed heating for 1 0 minutes and 
performed heating for 30 minutes at 230 degrees C continuously by 80 degrees C. Thereby, desiccation 
of the coloring section and hardening of the coloring section and Resin BM are made. Furthermore, 
spreading of the overcoat layer for surface flattening (protective layer) and membrane formation of an 
ITO electrode were performed. In addition, postbake processing (for example, 230 degree C of **** for 
oven, heat-treatment for 30 minutes) of Resin BM may be performed before an ink grant process. 
[0083] In addition, although that by which the transistor is not formed on the substrate was mentioned 
as the example, this operation gestalt explained it, and the transistor was formed on the substrate, it 
can be adapted with the same procedure also as the color filter (the so-called on-array form color filter) 
with which the coloring section was formed upwards, and the liquid crystal panel using it. 
[0084] Since the amount V of ink given to the crevice on a substrate was made into an amount which 
does not exceed the upper limit V max of the amount of ink which can be given to a crevice as 
mentioned above according to the 1st operation gestalt, ink can be prevented from overflowing from a 
crevice. Consequently, the color mixture made into a problem in a color filter can be controlled or 
reduced now. Moreover, since the amount V of ink given to a crevice is determined using the above 
(formula 1) Even if the class of diaphragm (BM) surrounding the class and crevice of the ink to be used, 
the dimension of a crevice, etc. are changed longitudinal direction of the die-length (W) and the crevice 
in the direction of a short hand of the contact angle (theta) and crevice to BM of ink the depth (H) of 
the die-length (L) and the crevice which can be set — even asking, if it carries out Since the amount V 
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of ink' grants for making it not produce the ink overflow from a crevice can be determined in easy and a 
short time, production time can be shortened and productivity can be raised very much. 
[0085] [2nd operation gestalt] Although ink is given only to each crevice as shown in drawing 1 2 , and 
ink is not given with the operation gestalt of the above 1st on BM between the crevices and crevices 
which adjoin in the direction of Y, ink is given with this 2nd operation gestalt also to BM34 top between 
the crevices and crevices which adjoin in the direction of Y like drawing 13 . That is, with this 2nd 
operation gestalt, a different ink grant method from the 1st operation gestalt is applied. In addition, since 
others are the same as the operation gestalt of the above 1st, explanation is omitted here. 
[0086] Drawing 13 is drawing for explaining the ink grant actuation which is the characteristic part of 
this operation gestalt. With this operation gestalt, the ink jet head 120 (R head, G head, and B head) and 
a substrate 53 are made displaced relatively in the direction of Y, as shown in drawing 13 , and the 
above-mentioned ink grant actuation is performed by giving each ink of R-G-B continuously from each 
delivery 108 corresponding to each crevice 3 towards the train of the crevice located in a line in the 
direction of Y among two or more deliveries 108 of the ink jet head 120 in the case of the relative 
displacement. In this ink grant actuation, the ink of the same color is continuously given to the crevice 
train which consists of two or more crevices located in a line in the direction (the direction of relative 
displacement) of Y. That is, ink is also given to BM between each crevice within a crevice train. In 
addition, since the ink given on BM between each crevice is drawn in either of two crevices (crevice 
where the ink of the same color is given) which adjoin in the direction of Y, it is very rare to enter in the 
crevice (crevice where the ink of a different color is given) where the ink which remained on BM adjoins 
in the direction of X, and to generate color mixture. Moreover, also in this operation gestalt, an one-pass 
method may give ink to the crevice train located in a line in the direction of Y like the operation gestalt 
of the above 1st, and a multi-pass method may give ink. 

[0087] Although a different ink grant method from the operation gestalt of the above 1st is adopted with 
the 2nd operation gestalt as mentioned above, since the decision approach of the amount V of ink given 
in a crevice is the same as the operation gestalt of the above 1st, it can do so the same effectiveness 
as the operation gestalt of the above 1st also in this 2nd operation gestalt. 

[0088] [3rd operation gestalt] with the operation gestalt of the above 1st, and the 2nd operation gestalt 
The ink jet head 120 and a substrate 53 are made displaced relatively in the direction of Y, as shown in 
drawing 1 2 and drawing 1 3 . Although an ink grant method with which a filter element serves as the 
same color in the direction (the direction of relative displacement) of Y, and the color of the filter 
element which adjoins in the direction of X (the array direction and the same direction [ Abbreviation ] 
of a nozzle) turns into a mutually different color is adopted The ink jet head 120 and a substrate 53 are 
made displaced relatively in the direction of Y with this 3rd operation gestalt, as shown in drawing 14 . 
An ink grant method with which a filter element serves as the same color in the direction of X (the array 
direction and the same direction [ Abbreviation ] of a nozzle), and the color of the filter element which 
adjoins in the direction (the direction of relative displacement) of Y turns into a mutually different color 
is adopted. That is, with this 3rd operation gestalt, a different ink grant method from the 1st operation 
gestalt and the 2nd operation gestalt is applied. In addition, since others are the same as the operation 
gestalt of the above 1st, explanation is omitted here. 

[0089] Drawing 14 is drawing for explaining the ink grant actuation which is the characteristic part of 
this operation gestalt. With this operation gestalt, as shown in drawing 14 , the ink jet head 120 (R head, 
G head, and B head) and a substrate 53 are made displaced relatively in the direction of Y, and the 
above-mentioned ink grant actuation is performed by giving ink towards the crevice 3 on a substrate 
from an ink jet head in the case of the relative displacement. In this ink grant actuation, it colors so that 
it may color so that the filter element of the direction of X (the array direction and the same direction 
[ Abbreviation ] of a nozzle) may serve as the same color, and the filter element which adjoins each 
other in the direction (the direction of relative displacement) of Y may serve as a mutually different 
color, namely, so that the color of RGB may be repeated in the direction of Y. 
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4 [0090] In addition, by drawing 14 , although only one ink is given to each crevice, naturally it is also 
considered that the coloring section is formed in each crevice by two or more ink being given. Moreover, 
in drawing 14 , although the ink jet head is leaned for a while to the direction of X, when adopting the ink 
grant method in this 3rd operation gestalt, it is not indispensable to lean an ink jet head. It is because a 
crevice can be colored by this ink grant method even if it does not make in agreement the delivery pitch 
of an ink jet head, and the pitch between crevices. Thus, by the ink grant method in the 3rd operation 
gestalt, it faces performing grant actuation of ink, and since housekeeping which makes in agreement the 
delivery pitch of an ink jet head and the pitch between crevices is unnecessary, production time can be 
shortened compared with the operation gestalt of the above 1st, and the 2nd operation gestalt. 
[0091] Although a different ink grant method from the above 1st and the 2nd operation gestalt is 
adopted with the 3rd operation gestalt as mentioned above, since the decision approach of the amount 
V of ink given in a crevice is the same as the operation gestalt of the above 1st, it can do so the same 
effectiveness as the operation gestalt of the above 1st also in this 3rd operation gestalt. Moreover, with 
this 3rd operation gestalt, further compaction of production time can be aimed at compared with the 
above 1st and the 2nd operation gestalt. 

[0092] [4th operation gestalt] with the operation gestalt of the above 1 st thru/or the 3rd operation 
gestalt Although a color filter with which two or more filter elements of the same color are located in a 
line in the direction of X or the direction of Y by giving the ink of the same color to two or more 
crevices located in a line in the direction of X or the direction of Y is manufactured as shown in drawing 
12 thru/or drawing 14 With this 4th operation gestalt, as shown in drawing 1 5 , by preparing only one 
long crevice in the direction of X, but giving the ink of the same color to this one crevice A color filter 
with which one filter element with the same slender color exists in the direction of X is manufactured. 
Thus, with this 4th operation gestalt, the stripe-like color filter is manufactured to manufacturing the 
matrix-like color filter with the operation gestalt of the above 1st thru/or the 3rd operation gestalt. In 
addition, since others are the same as the operation gestalt of the above 1st, explanation is omitted 
here. 

[0093] Drawing 15 is drawing for explaining the ink grant actuation which is the characteristic part of 
this operation gestalt. With this operation gestalt, as shown in drawing 15 , the ink jet head 120 (R head, 
G head, and B head) and a substrate 53 are made displaced relatively in the direction of Y, and the 
above-mentioned ink grant actuation is performed by giving ink towards the slender crevice 3 on a 
substrate from an ink jet head in the case of the relative displacement. In this ink grant actuation, each 
crevice on a substrate is colored so that the filter element which adjoins each other in the direction (the 
direction of relative displacement) of Y may serve as a mutually different color, namely, so that [ so that 
a filter element with the same long and slender color may be formed in the direction of X (the array 
direction and the same direction / Abbreviation / of a nozzle), and ] the color of RGB may be repeated 
in the direction of Y. 

[0094] In addition, the ink grant method same with this operation gestalt as the operation gestalt of the 
above 3rd, that is, the color which the filter element in the direction of relative displacement adjoins by 
the filter element in the direction of relative displacement and the direction which intersects 
perpendicularly serving as the same color is mutual — **, although the method which gives ink is 
adopted so that it may become a color This operation gestalt is not what is limited to this ink grant 
method. The above 1st and the same ink grant method as the 2nd operation gestalt, that is, the color 
which the filter element in the direction of relative displacement and the direction which intersects 
perpendicularly adjoins by the filter element in the direction of relative displacement serving as the same 
color is mutual — ** — the method which gives ink so that it may become a color may be adopted. 
[0095] [5th operation gestalt] Although processing which decreases positively the volume of the ink 
given into the ink grant process in the crevice is omitted with the operation gestalt of the above 1 st, it 
is characterized by performing processing which decreases positively the volume of the ink given into 
the ink grant process in the crevice with this 5th operation gestalt. In addition, below, only a different 
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" part from the operation gestalt of the above 1st is explained. 

[0096] As volume decrease processing which decreases positively the volume of ink which is the 
characteristic part of this operation gestalt, neglect, heating, reduced pressure, or the exposure of an 
energy line is mentioned, the ink given to the crevice when volume decrease processing of neglect, 
heating, reduced pressure, or an exposure of an energy line was performed — high-concentration-izing 
— or since it solidifies, the ink volume in a crevice decreases. If the ink volume in a crevice decreases, 
much ink can be given only from the part which decreased. It is advantageous that more ink can be 
given, especially when manufacturing the color filter with which high concentration is demanded. That is, 
when manufacturing the color filter with which high concentration is demanded, it is necessary to give 
much ink in a crevice. However, if the amount of ink which can be given to a crevice at once was 
decided and much ink is given to a crevice, it must wait for the volume of the ink given to the crevice to 
decrease by the air drying. Since the volatile component in ink volatilizes in connection with the passage 
of time, even if surely it does not perform processing of what, the volume of the ink given to the crevice 
decreases to some extent. If the above-mentioned volume decrease processing is performed to the 
midst which has given ink like this operation gestalt in addition to it, since the reduction rate of the ink 
volume is quick and the time amount which reduction in the volume takes is short, much ink can be 
given to a crevice in a short time. 

[0097] Below, this operation gestalt is explained concretely. Here, taking the case of the case where the 
ink volume of a crevice is decreased, it explains by heat-treating. First, 1 time of hit ink discharge 
quantity presupposes as a premise that the amount of ink which can be given to 10 (pi) and a crevice is 
100 (pi). Then, the ink often shots can be driven in in usual. On the other hand, supposing it performs it 
after driving in heat-treatment of eight shots, before heat-treating, the ink volume in the crevice which 
was 80 (pi) will decrease to 60 (pi) after heat-treatment. Then, the ink of a maximum of four shots can 
be driven in further, and it can be devoted now to 12 shots with the grand total. Thus, by heat-treating, 
the place which can originally drive in only ten shots can be driven in now to 12 shots. 
[0098] thus, ink grant — operation gestalt [ of the above 1st which does not perform processing of what 
with this operation gestalt which performs the above-mentioned volume decrease processing in process, 
either ] - the definition of the amount Vn of ink (ink volume) given to a crevice since the amount of ink 
which can be given to a crevice increases compared with the 4th operation gestalt — operation gestalt 
[ of the above 1st ] - it differs from the 4th operation gestalt. Namely, the volume V1 of the ink given to 
a crevice next with this operation gestalt, the volume of the ink already given to the crevice at the time, 
or the ink currently held in the crevice at the time — high-concentration-izing — or the sum total 
(total) with the volume V2, although it solidified It is defined as the ink volume Vn given to a crevice, and 
it is determined that this ink volume Vn does not exceed the upper limit V max of the amount of ink 
(volume) which can be given to a crevice. If this is expressed with a formula, it will become as following 
(formula 5). 

[External Character 29] 
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[0099] A upper limit V max is equivalent to 100 (pi), in addition — this (formula 5), if the above- 
mentioned example is made to correspond Are equivalent to the ink volume 10 driven into a degree 
since V1 is the volume of the ink given to a crevice next, i.e., 1 time of hit ink discharge quantity, (pi). 
Since V2 is the volume (or the ink currently held in the crevice at the time high-concentration-izing or 
although it solidified volume) of the ink already given to the crevice at the time, are equivalent to 60 
after heat-treatment (pi).. Since the amount Vn of ink given to a crevice is V1+V2, it is equivalent to 70 
(pi). 

[0100] Moreover, although it is heat-treating above after driving the ink of two or more shots into a 
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crevice, it is not limited to this but may be made to heat-treat in parallel with placing of ink. Moreover, it 
is the same also about reduced pressure and the exposure of an energy line. 

[0101] As mentioned above, according to this operation gestalt, into an ink grant process, since volume 
decrease processing which decreases the ink volume in a crevice is performed, more ink can be given in 
a crevice, without producing an ink overflow. 

[0102] [6th operation gestalt] In manufacturing the color filter of one sheet, with the operation gestalt of 
the above 1st, all of depth H of the die-length L and the crevice of the longitudinal direction of the short 
hand lay length W and the crevice of contact angle theta and a crevice to BM top face of ink are 
surveyed, but with this 6th operation gestalt, whenever it manufactures one color filter, what surveys all 
above-mentioned theta-W-L-H every is not performed. First, in one sheet or two or more sample 
substrates, above-mentioned theta-W-L-H is surveyed, a upper limit V max is defined from those 
values, and the design value Vc of the amount of ink given to a crevice based on V max defined here is 
determined, and it constitutes from this operation gestalt so that this design value Vc may be applied in 
production of the color filter after it. Namely, what is necessary is not to survey above-mentioned 
theta-W-L-H, and just to use the design value Vc calculated beforehand, as long as the color filter of 
the same class is being manufactured, even if it manufactures 100 sheets and manufactures 1000 
sheets. According to this, there is no need of surveying above-mentioned theta-W-L-H for every sheet, 
and it becomes possible to attain simplification of the production process of a color filter. In addition, 
since the value of the above V max defined from the value and this actual measurement of above- 
mentioned theta-W-L-H surveyed in one sheet or two or more sample substrates and the value of Vc 
calculated based on V max are values on the design for which it asks beforehand before mass 
production method, they are called a design value. 

[0103] Moreover, you may make it have the means for stopping which consists of following **-** from a 
viewpoint which reconciles the simplification of the production process of a color filter, and maintenance 
of the rate of an excellent article. ** During mass production method of a color filter, sample a 
substrate as a sample suitably to V max, and survey at least one of above-mentioned theta-W-L-H 
about the sample substrate to it. The upper limit V max about the sample sampled from the design value 
about what was not measured in the measured value and ** which were measured in ****, and the 
above (formula 1) is calculated. ** Compare this upper limit V max with the above-mentioned design 
value^c, and when it is V max<Vc, stop a part or all of a production process. 

[0104] [the 7th operation gestalt] — operation gestalt [ of the above 1st ] - although the color filter 
was mentioned as the example and the 6th operation gestalt explained it as an example of the panel for 
displays, as an example of the panel for displays, EL (electroluminescence, electroluminesence) display 
device is mentioned as an example, and this 7th operation gestalt explains it. Since others are the same 
as the operation gestalt of the above 1 st, explanation is omitted here. 

[0105] EL display device is a component made to emit light using emission of the fluorescence at the 
time of having the configuration whose thin film containing inorganic [ of fluorescence ] and an organic 
compound was pinched in cathode and an anode plate, making an exciton generate by making an 
electron and an electron hole (hole) pour in and recombine with said thin film, and this exciton 
deactivating, or phosphorescence. A spontaneous light full color EL display device can be manufactured 
by carrying out patterning of the ingredient which presents red and the green and blue luminescent color 
among the fluorescence ingredients used for such an EL display device by the ink jet method on 
component substrates, such as TFT, using the manufacturing installation (it considering as the color 
filter manufacturing installation in drawing 1 , since the candidate for manufacture was explained as a 
color filter, but it becoming the manufacturing installation of EL display device, if EL display device is set 
as a manufacture target.) of this invention. The manufacture approach of such an EL display device, its 
manufacturing installation, etc. are contained in this invention. 

[0106] In addition, the manufacturing installation of this invention may have a means for performing 
surface treatment processes, such as plasma treatment, UV processing, and coupling processing, to the 
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* fronfface of the layer used as a resin resist, a pixel electrode, and a lower layer so that EL ingredient 
may tend to adhere. 

[0107] Moreover, EL display device manufactured using the manufacture approach of this invention can 
be used also for the low information fields, such as a segment display and a still picture display of whole 
surface coincidence luminescence, and can be used also as the light source with a point, a line, and a 
field configuration. Furthermore, it is possible to obtain the full color display device which excelled 
[ brightness / high ] in responsibility by beginning the display device of a passive drive and using active 
components, such as TFT, for a drive. 

[0108] Below, an example of the organic EL device manufactured by this invention is shown. Drawing 16 
is the laminating structure section Fig. of an organic EL device. The organic EL device shown in drawing 
1_6 is equipped with the transparence substrate 3001, the septum (diaphragm) 3002, the luminous layer 
(light-emitting part) 3003, the transparent electrode 3004, and the metal layer 3006. Moreover, 3007 
shows the part which consists of a transparence substrate 3001 and a transparent electrode 3004, and 
calls this a drive substrate. 

[0109] As a transparence substrate 3001, especially if it has need properties, such as transparency as 
an EL display device, and a mechanical strength, it is not limited, and the substrate of light transmission 
nature, such as a glass substrate and a plastic plate, can be applied. 

[01 10] A septum (partition section) 3002 has a function for isolating between a pixel and pixels so that 
this ingredient may not be mixed between the pixels which face and adjoin giving the ingredient (EL 
ingredient liquid) which serves as a luminous layer 3003 from a liquid grant head. That is, a septum 3002 
functions as a mixed prevention wall. Moreover, on a substrate, two or more crevices (pixel field) are 
formed by forming this septum 3002 on the transparence substrate 3001. In addition, even if a septum 
3002 is multilayer structure from which compatibility differs to this ingredient, it does not have a 
problem. 

[01 1 1] the thickness from which a luminous layer 3003 uses well-known organic-semiconductor 
ingredients, such as the ingredient which emits light by passing a current, for example, polyphenylene 
vinylene etc., (PPV), and sufficient quantity of light is obtained — for example, the laminating of 0.05 
micrometers - the about 0.2 micrometers is carried out, and it is constituted. A luminous layer 3003 is 
formed by filling up with EL ingredient liquid (it also being called a spontaneous light ingredient or thin 
film material liquid) the crevice surrounded by the septum 3002, and heat-treating it with an ink jet 
method. 

[01 12] The transparent electrode 3004 is constituted by the ingredient which has conductivity and has 
light transmission nature, for example, ITO etc. The transparent electrode 3004 is formed independently 
for every pixel field, in order to make light emit per pixel. 

[01 13] The metal layer 3006 carries out the laminating of 0.1 micrometers ? about 1.0 micrometers of 
the conductive the existing metallic material, for example, aluminum lithium, (aluminum-Li), and is 
constituted. The metal layer 3006 is formed so that it may act as a common electrode which counters a 
transparent electrode 3004. 

[01 14] The laminating of a thin film transistor (TFT), wiring film, an insulator layer, etc. which are not 
illustrated is carried out to the multilayer, and the drive substrate 3007 is constituted possible 
[ impression of an electrical potential difference ] per pixel between the metal layer 3006 and each 
transparent electrode 3004. The drive substrate 3007 is manufactured according to a well-known thin 
film process. 

[01 15] In the organic EL device which has the above layer structures, in the pixel field in which the 
electrical potential difference was impressed between the transparent electrode 3004 and the metal 
layer 3006, a current flows to a luminous layer 3003, an electroluminescence phenomenon is produced, 
and light is injected through a transparent electrode 3004 and the transparence substrate 3001. 
[01 16] Here, the production process of an organic EL device is explained. Drawing 1 7 shows an example 
of the production process of an organic EL device. Hereafter, each process (a) - (d) is explained along 
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with drawing 17 . 
[0117] Process (a) 

First, a transparent electrode 3004 is formed and it enables it to impress an electrical potential 
difference to a pixel field, after carrying out the laminating of a thin film transistor (TFT), wiring film, an 
insulator layer, etc. which are not illustrated to this to a multilayer, using a glass substrate as a 
transparence substrate 3001. 
[0118] Process (b) 

Next, a septum 3002 is formed in the location which hits between each pixel. A septum 3002 should just 
function as a mixed prevention wall for making it EL ingredient liquid not mixed between the pixels which 
adjoin in case EL ingredient liquid used as a luminous layer is given by the ink jet method. Although 
formed by the photolithography method using the resist which added the black ingredient here, this 
invention is not limited to this but various ingredients, a color, its formation approach, etc. are usable. 
[0119] Process (c) 

next, an ink jet method — the crevice surrounded by the septum 3002 is filled up with EL ingredient, and 
a luminous layer 3003 is formed by the thing [ carrying out afterbaking processing ]. 
[0120] Process (d) 

Furthermore, the metal layer 3006 is formed on a luminous layer 3003. 

[0121] Such a process (a) By passing through - (d), it becomes possible to form a full color EL element 
at a simple process. When forming especially the organic EL device of a color, green or since it is 
necessary to form the luminous layer which has the different luminescent color, such as blue, it is 
effective red and to use for the location of arbitration the ink jet method in which the regurgitation 
[ desired EL ingredient ] is possible. 

[01 22] Moreover, also in this operation gestalt, the above-mentioned EL ingredient liquid is given so that 
the volume V of the liquid (EL ingredient liquid) given to a crevice may fill the above (formula 1). 
However, theta is a contact angle [ as opposed to the septum (diaphragm) of EL ingredient liquid in this 
case ]. 

[0123] Also in this operation gestalt, thus, each value of the depth (H) of the die-length (L) and the 
crevice in the longitudinal direction of the die-length (W) and the crevice in the direction of a short hand 
of the contact angle (theta) and crevice to the diaphragm of a liquid (EL ingredient liquid) like the 
operation gestalt of the above 1st By substituting above (formula 1), the upper limit V max (m3) of the 
volume of the liquid (EL ingredient liquid) which can be given to a crevice is calculated. By defining the 
volume V of the liquid given to a crevice so that this upper limit V max may not be exceeded as a design 
value, the manufacture of EL display device by the ink jet method which does not produce the liquid 
overflow from a crevice is attained. Thereby, it can control or reduce that two or more spontaneous 
light ingredients are mixed in a crevice. 

[0124] In addition, in this invention, the display is formed by being filled up with the ingredient for being 
used for a display in the crevice surrounded by the diaphragm, if it is a color filter, the coloring section 
is equivalent to the above-mentioned display, and if it is an EL element, a light-emitting part is 
equivalent to the above-mentioned display. The display containing the above-mentioned coloring section 
or a light-emitting part is a part used for informational presenting, and is also a part for recognizing a 
color visually. 

[0125] since [ moreover, ] the coloring section of a color filter and the light-emitting part of an EL 
element are also the parts which produce a color (a color is **********) — the coloring section — also 
saying — it can do. For example, in the case of a color filter, the light by the back light passes the 
coloring section, the light of RGB is emitted, and the light of RGB is emitted when it is an EL element, 
and a light-emitting part carries out spontaneous light. 

[0126] Moreover, since ink and EL ingredient liquid (spontaneous light ingredient) are the ingredients for 
forming the above-mentioned coloring section, they can also be called ingredient which produces 
coloring. Moreover, since ink and EL ingredient liquid (spontaneous light ingredient) are liquids, they can 
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• be named generically and can also be called liquid ingredient. Moreover, ink and a spontaneous light 
ingredient are also ingredients for forming the display used for a display. 

[0127] Moreover, above it faced manufacturing a color filter, and it set to the pixel field (crevice) and it 
was explained that generating of color mixture could be controlled or reduced. On the other hand, in 
manufacture of an EL element, it can control or reduce that two or more spontaneous light ingredients 
are mixed in a pixel field (crevice). 

[0128] This invention is applicable to manufacture of the panel used for the electrochromatic display 
containing the panel by which two or more displays by being filled up with a liquid ingredient were formed 
in two or more crevices surrounded by the diaphragm, for example, a color filter, an EL element, etc., as 
mentioned above. In addition, the panel for these displays is not limited to the above-mentioned color 
filter and EL display device, is a panel formed by filling up with the liquid ingredient the crevice prepared 
on the substrate, and contains the panel at large which can be used for a display. 

[0129] [the 8th operation gestalt] — operation gestalt [ of the above 1st ] - although panels for displays, 
such as a color filter and EL display device, were mentioned as the example and the 7th operation 
gestalt explained them, this invention is not limited to this and can be widely applied to an optical 
element at large [ containing this panel for displays, lens on chip, etc. ]. As an example of an optical 
element, a lens on chip is mentioned as an example and this 8th operation gestalt explains it. 
[0130] The common lens on chip indicated by JP,8-294059,A etc. is explained first. The ** type cross- 
section block diagram of the light sensing portion of the solid state image sensor for colors generally 
conventionally used for drawing 18 is shown. 4001 is a color filter and 4002 is a lens on chip with which 
it is equipped in order to gather the numerical aperture of a solid state image sensor. Moreover, 4004 
shows the photo-electric-conversion section from which the protection-from-light section and 4005 
change incident light into a 1 -pixel pixel field, and 4006 changes it into a charge. 
[0131] The solid state image sensor consisted of two or more pixels, performed photo electric 
conversion of light which carried out incidence in the photo-electric-conversion section 4006 prepared 
every pixel 4005, accumulated the charge, sent the charge to the transfer section (not shown) 
constituted by the electrical circuit periodically, and has obtained image information based on the 
amount of charges. In addition, although the solid state image sensor for colors was shown, with the 
solid state image sensor for the object for monochrome, or monochrome, a thing without the color filter 
of 4001 is also shown in drawing 1 8 . 

[0132] Next, the case where a lens on chip is formed is explained using this invention. With this 
operation gestalt, a lens on chip and a color filter are formed by the ink jet method (refer to drawing 19 ). 
As shown in drawing 1 9 , after forming a septum (diaphragm) 4007 on a solid state image sensor, giving 
the ink of an amount which fulfills the conditions explained with the operation gestalt of the above 1st 
(formula 1) by the ink jet method to the crevice surrounded by the septum 4007 and specifically being 
filled up with ink in a crevice, the lens 4002 on chip is formed by solidifying ink. In addition, a septum 
4007 is formed by the photolithography method and its common POJIREJISUTO ingredient as an 
ingredient of a septum is usable. Furthermore, the various resin ingredients which have the same 
protection-from-light nature as BM with which the color filter for liquid crystal panels is equipped are 
also usable. Moreover, ink can use the ink which has the same solidification component as what was 
shown with the above-mentioned operation gestalt. Moreover, with this operation gestalt, formation of 
the lens on chip which curved greatly of the front face of a lens is attained by making [ many ] the 
amount of ink grants. Thus, the description that the curvature of an on-chip lens front face can be 
easily adjusted by adjusting the amount of ink is common also when manufacturing the lens of the solid 
state image sensor the object for monochrome without a technical technical problem called color 
mixture, or for monochrome on chip by the ink jet method. 

[0133] According to this operation gestalt, each value of the depth (H) of the die-length (L) and the 
crevice in the longitudinal direction of the die-length (W) and the crevice in the direction of a short hand 
of the contact angle (theta) and crevice to the diaphragm of a liquid (ink) as mentioned above By 
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• substituting above (formula 1), the upper limit V max (m3) of the volume of the liquid (ink) which can be 
given to a crevice is calculated. Since the volume V of the ink given to a crevice is defined as a design 
value so that this upper limit V max may not be exceeded The components (optical element) which have 
the function of Both a color filter and a lens on chip can be manufactured now in easy and a short time, 
without producing the ink overflow from a crevice. Furthermore, there is also a merit that the curvature 
of the front face of a lens on chip can be changed easily, by adjusting the amount of ink given in a 
crevice. 

[0134] in addition, the lens on chip explained with this operation gestalt as an optical element and 
above-mentioned the 1- it is not limited to the panel for displays explained with the 7th operation 
gestalt, and the optical element at large formed by filling up with the liquid ingredient the crevice 
prepared on bases, such as a substrate, is included. 

[0135] [the 9th operation gestalt] — operation gestalt [ of the above 1st ] - although the optical 
element containing the panel for indicating equipments (a color filter and EL display device), a lens on 
chip, etc. was mentioned as the example and the 8th operation gestalt explained it, this invention is not 
limited to this and can be applied to the goods at large which has the liquid grant part formed by giving a 
liquid to the partition on a base (crevice). For example, there is a DNA chip etc. as an example of goods, 
in addition, the DNA chip explained with this operation gestalt as goods and the 1- the panel for displays 
containing EL display device explained with the color filter explained with the 6th operation gestalt, or 
the 7th operation gestalt — It is not limited to the optical element containing the lens on chip explained 
with this panel for indicating equipments, or the 8th operation gestalt, and the goods at large which has 
the liquid grant part formed by giving a liquid to the partition on a base (crevice) are included. 
[0136] (Example) Even if the diaphragm for forming the class of liquid given to a partition, the dimension 
of a partition, and a partition here etc. is changed (i) The upper limit V max of the volume of the liquid 
which can be given to the partition for which it asked by the above (formula 1) the peak Ve of the liquid 
which can actually be held to a partition — abbreviation — the upper limit V max the same and 
calculating by the above (formula 1) is equivalent to the criticality-value which a liquid overflow does not 
produce — (ii) If the volume V of the liquid given to a partition with reference to the upper limit V max 
calculated by the above (formula 1) is determined, it is shown that it is not necessary to produce the 
liquid overflow from a partition. 

[0137] Drawing 21 and drawing 22 A partition On the top face of the diaphragm currently formed Various 
elements, such as ink discharge quantity, an ink grant method, etc. per time from the ingredient and 
head of the diaphragm which forms the class and the partition of the ink given to the configuration and 
partition of the dimension (the die length, short hand lay length, and depth of the longitudinal direction of 
a partition) and partition of the contact angle and partition of the ink to receive In the changed 
conditions, the upper limit V max calculated by the peak Ve of ink and the above (formula 1) which can 
actually be held to a partition is the table having shown taking what kind of value. That is, drawing 2121 
and drawing 22 are the tables having shown the relation between the above-mentioned various elements, 
Above Ve, and Above V max. In addition, drawing 21 and drawing 22 showed the unit of a contact angle 
not by the radian (radian) but by whenever (degree, degree). Moreover, in the peak Ve of the ink which 
can actually be held to a partition, it is things and the maximum amount of ink which was calculated by 
actually experimenting and for which ink does not overflow a partition is called the amount of maximum 
ink grants according this Ve to an experiment. 

[0138] Moreover, what is shown below was used as ink of A-C currently outlined in the column of "the 
class of ink" of drawing 21 and drawing 22 . 
[0139] [A presentation of Ink A] 
(Red ink) 

Red color Seven weight sections acrylic resin 4.5 weight sections ethylene glycol 20 weight sections 
diethylene glycol 20 weight sections pure water It remains (Green ink). 

Red color 7.5 weight sections acrylic resin Four weight sections ethylene glycol 20 weight sections 
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* diethylene glycol 20 weight sections pure water It remains (Blue ink). 
Blue color 5.5 weight sections acrylic resin Six weight sections ethylene glycol 20 weight sections 
diethylene glycol 20 weight sections pure water It remains and is [a presentation of Ink B]. 
(Red ink) 

Red color Seven weight sections acrylic resin 4.5 weight sections diethylene glycol 40 weight sections 
pure water It remains (Green ink). 

Red color 7.5 weight sections acrylic resin Four weight sections diethylene glycol 40 weight sections 
pure water It remains (Blue ink). 

Blue color 5.5 weight sections acrylic resin Six weight sections diethylene glycol 40 weight sections pure 
water It remains and is [a presentation of Ink C]. 
(Red ink) 

Red color Six weight sections acrylic resin Six weight sections ethylene glycol 20 weight sections 
diethylene glycol 20 weight sections pure water It remains (Green ink). 

Red color Six weight sections acrylic resin Six weight sections ethylene glycol 20 weight sections 
diethylene glycol 20 weight sections pure water It remains (Blue ink). 

Blue color Six weight sections acrylic resin Six weight sections ethylene glycol 20 weight sections 
diethylene glycol 20 weight sections pure water What is shown below was used as an ingredient of A-F 
which remains and is outlined again in the column of "the ingredient of a diaphragm" of drawing 21 and 
drawing 22 . 

Ingredient A: The Nippon Steel chemistry company make Resin BM ingredient (model name V-259 
BK739P-007X) 

Ingredient B: Made in Clariant Japan Photoresist ingredient (model name AZ4903) 
Ingredient C: The Fuji film aurin company make Resin BM ingredient (model name CK-S792E) 
Ingredient D: The Fuji film aurin company make Resin BM ingredient (model name CK-S171VX4) 
Ingredient E: The Nippon Steel chemistry company make Resin BM ingredient (model name V-BK66) 
Ingredient F: The Nippon Steel chemistry company make Resin BM ingredient (model name V-259BKIS- 
149X) 

Moreover, "the 1st" is the ink grant method used in the operation gestalt of the above 1st, and "the 
2nd" is the ink grant method used in the operation gestalt of the above 2nd. [ which is outlined in the 
column of drawing 21 and the "ink grant method" of drawing 22 ] 

[0140] Drawing 23 is the graph which plotted Ve and V max which are shown by drawing 21 and drawing 
22 . In this drawing 23 , the amount Ve (it is described as the "amount of maximum ink grants by 
experiment" or an "experimental value" below) of maximum ink grants which actually gave and asked for 
the ink droplet V max (theoretical value) and the axis of ordinate which are acquired from (a formula 1) 
by the axis of abscissa was taken. Although it is ideal to become V max=Ve, even if it measures the 
measuring object which should serve as the same measured value according to a measurement error in 
fact, dispersion arises in the measured value actually obtained. For this reason, it is rare that V max and 
Ve are completely in agreement, and as shown in drawing 23 , each plot is distributed with a certain 
width of face. In actual production, it becomes important from such a background to take into 
consideration the effect of this measurement error. That is, in carrying out this invention, the critical- 
like effectiveness at the time of taking a measurement error into consideration is important. Then, the 
critical-like effectiveness at the time of taking the effect of a measurement error into consideration is 
explained using three straight lines which show a center and the bottom the top side of drawing 23 
which described the data at the time of carrying out this invention hereafter using the general 
measurement approach shown in this specification, and this distribution shown in drawing 23 . In addition, 
in the general measurement approach shown in this specification, many measurement of a contact angle 
has gross errors (dispersion for every measurement) [ else ]. Moreover, since sufficiently many plots are 
indicated by drawing 23 , it is thought that error range when the width of face of distribution of this plot 
carries out this invention using the general measurement approach shown in this specification is shown. 
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' (1) The lower straight line (straight line A) 
The critical point that the overflow of the liquid from a partition does not arise certainly after 
considering the range of a measurement error, when this invention is carried out using the general 
measurement approach shown in this specification is shown. Namely, by determining the amount V of 
the liquid given to a partition so that a plot may be located below this straight line, when the amount of 
the liquid which gives Vmax obtained from (the formula 1) to an axis of abscissa and a partition in actual 
production is taken along an axis of ordinate It has the critical-like meaning that the yield becomes 100% 
(when the yield by the factor unrelated to this invention is removed), without originating in a 
measurement error and manufacturing the color filter of a defective. Therefore, the yield becomes 100% 
by determining that the volume V of the liquid given to a crevice will fill a degree type (when the yield by 
the factor unrelated to this invention is removed). 
[External Character 30] 

V^Vmax= — W*\ \+~W 2 [L-W\ \+WxLxH -1.49x1(1™ 

24 L sin 3 <9 sintfj 4 v \ sin 1 0 J 

[0141] (2) A central straight line (straight line B) 

When this invention is carried out using the measurement approach without error, the critical point that 
the overflow of the liquid from a partition does not arise certainly is shown. Namely, when multiple times 
can be measured or the measurement value which does not have a measurement error by future 
technological innovation can be easily obtained to the same sample, it sets to actual production. By 
determining the amount V of the liquid given to a partition so that a plot may be located below this 
straight line, when the amount of the liquid which gives Vmax obtained using that value (formula 1) to an 
axis of abscissa and a partition is taken along an axis of ordinate It has the critical-like meaning that the 
yield becomes 100% (when the yield by the factor unrelated to this invention is removed). Therefore, the 
yield becomes 100% by determining that the volume V of the liquid given to a crevice will fill a degree 
type using a measurement value without a measurement error (when the yield by the factor unrelated to 
this invention is removed). 
[External Character 31] 

V S Vmax = — W \ H — JV J {L-IV\ \ + W x LxH 

24 ^ sin 3 0 sintfj 4 v \ sin 2 0 ) 

[0142] (3) The straight line of most a top (straight line C) 

When this invention is carried out using the general measurement approach shown in this specification, 
the critical point that the overflow of the liquid from a partition may not arise is shown. That is, in actual 
production, when the amount of the liquid which gives Vmax obtained from (the formula 1) to an axis of 
abscissa and a partition is taken along an axis of ordinate, it has the critical-like meaning that an 
excellent article may be acquired, by determining the amount V of the liquid given to a partition so that 
a plot may be located below this straight line. Therefore, an excellent article may be acquired by 
determining that the volume V of the liquid given to a crevice will fill a degree type. 
[External Character 32] 

ir^rr & ti,*( 2-2COS0 COS^ 1 w 2/r rj , Sill 0 COS 0 ^ „, _ rT 

V ^ Vmax = — W^\ W — W^KL-Wl \ + lVxLxH 

24 ^ sin 3 0 sinflj 4 v \ sin 2 0 ) 

[0143] [Other operation gestalten] In addition, this invention is the range which does not deviate from 
the main point, and can be applied to what corrected or transformed the above-mentioned operation 
gestalt. 

[0144] For example, although the panel which prepared the color filter in the TFT array side in recent 
years also exists, the color filter which this specification defines is the colored body colored by color 
material, and both include it irrespective of whether it is in a TFT array side. 

[0145] moreover, above-mentioned the 7- although the 9th operation gestalt explained that the volume 

V of the liquid given to a partition (crevice) was given so that the above (formula 1) may be filled — this 
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4 above-mentioned the 7- the above (formula 5) explained with the operation gestalt of the above 5th 
also in the 9th operation gestalt may be applied. Namely, it sets at a case to manufacture EL display 
device, a lens on chip, a DNA chip, etc. The volume V1 of the liquid to which the volume Vn of the liquid 
given to a partition (crevice) is given by the partition next, and the volume of the liquid already given to 
the partition at the time, Or for the liquid currently held in the partition at the time, high-concentration- 
izing or the volume Vn of a liquid which defines as total of the volume V2 although it solidified, and is 
given to a partition is [External Character 33]. 

Vn S Kmax = — W — - \+-W*\L-W\ — — \ + lY xLxH 

24 { sin 3 0 sinflj 4 v \ sin 2 $ ) 

[0146] A liquid may be given so that the becoming formula may be filled. In addition, the contact angle of 
the liquid to the diaphragm in which theta forms the partition, and W are [ the die length of the 
longitudinal direction of a partition and H of the short hand lay length of a partition and L ] the depth of 
a partition here. 

[0147] moreover, above-mentioned the 1- although the color material of R-G-B was used on the 
occasion of manufacture of a color filter with the 6th operation gestalt, color material is not limited to 
this and can also use the color material of C (cyanogen) and M(Magenta) -Y (yellow). It is effective to 
use the color material of CMY especially in the case of a reflective mold color filter. 

[0148] Moreover, although [ the above-mentioned operation gestalt ] one ink jet head (liquid grant head) 
is prepared corresponding to each color (various liquids), it is good also as not being limited to this but 
using two or more ink jet heads (liquid grant head) corresponding to each color (various liquids). For 
example, two pieces may be used for R head, two pieces and two B heads may be used for G head, and 
a color filter may be manufactured. Thus, when using two or more ink jet heads corresponding to each 
color, since the field which can be colored at once becomes large, shortening of coloring time amount 
can be attained. 

[0149] moreover, above-mentioned the 1- in the 4th operation gestalt, by giving one ink to each crevice, 
the coloring section may be formed in each crevice and the coloring section may be formed in each 
crevice by giving two or more ink to each crevice. Moreover, when forming the coloring section in two or 
more ink, as for two or more of these ink, it is desirable to be breathed out from two or more different 
deliveries, because, two or more ink breathed out from two or more nozzles which are different rather 
than two or more ink breathed out from one delivery colors — the direction which colors is because 
concentration nonuniformity is more mitigable. 

[0150] moreover, this invention — above-mentioned the 1- the manufacture approach of a liquid crystal 
display of manufacturing a color filter according to either of the 6th operation gestalt, enclosing a liquid 
crystal compound between the color filter and opposite substrate, and manufacturing a liquid crystal 
display is also included. This is explained below using drawmg 20 . 

[0151] Drawing 20 is the sectional view showing the basic configuration of the color liquid crystal display 
30 incorporating the color filter manufactured by this invention. 11 — a polarizing plate and 52 — 
substrates, such as glass, and 2 — diaphragms, such as BM, and 14 — the coloring section and 8 — a 
protective layer and 16 — for a liquid crystal compound and 19, as for a pixel electrode and 22, the 
orientation film and 20 are [ a common electrode and 17 / the orientation film and 18 / a polarizing plate 
and 23 ] back light light. 54 is the above-mentioned color filter and 24. It is an opposite substrate. 
[0152] The color liquid crystal display (color liquid crystal display) in this invention sets the color filter 
substrate 54 and the opposite substrate 24 concerning this invention, is full, and is formed by enclosing 
the liquid crystal compound 18 between them. Inside one substrate 21 of a liquid crystal display, TFT 
(Thin Film Transistor) (un-illustrating) and the transparent pixel electrode 20 are formed in the shape of 
a matrix. Moreover, inside another substrate 53, a color filter is installed so that the color material of 
RGB may arrange in the location which counters the pixel electrode 20, and the transparent 
counterelectrode (common electrode) 16 is formed in the whole surface. Although the black matrix 2 is 
usually formed in a color filter 54 side like drawing 20 , it is formed in the TFT substrate side which 
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counters in a BM (black matrix) on-array type liquid crystal panel. Furthermore, the orientation film 19 is 
formed in the field of both the substrates 21 and 53, and a liquid crystal molecule can be made to 
arrange in the fixed direction by carrying out rubbing processing of this. Moreover, polarizing plates 1 1 
and 22 have pasted the outside of each substrate 21 and 53, and the gap (about 2-5 micrometers) of 
these glass substrates is filled up with the liquid crystal compound 18. Moreover, generally as a back 
light 23, the combination of a fluorescent lamp (unHllustrating) and a scattered plate (un-illustrating) is 
used, and it displays by operating a liquid crystal compound as an optical shutter to which the 
permeability of back light light is changed. In addition, since the liquid crystal compound has the function 
which carries out adjustable [ of the quantity of light irradiated by the color filter ], it can say it also as 
a quantity of light adjustable means, thus, a liquid crystal display — ** — a color filter is first 
manufactured according to the operation gestalt concerning this invention, and it is manufactured by 
what is filled up with a liquid crystal compound between **, next its manufactured color filter and 
opposite substrate. 

[0153] Moreover, although the above-mentioned operation gestalt explained the case where the bubble 
jet (trademark) type thing which used the electric thermal-conversion object as an energy generation 
component (energy grant means) was used, the piezo jet type which gives mechanical oscillation or a 
variation rate to ink using a piezoelectric device, for example is usable [ this invention ], without being 
limited to this. 

[0154] Although especially this invention explained the printing equipment of the method which it has 
[ method ] means (for example, an electric thermal-conversion object, a laser beam, etc.) to generate 
heat energy as energy used in order to make the ink regurgitation perform, and makes the change of 
state of ink occur with said heat energy also in an ink jet recording method, according to this method, it 
can attain the densification of record, and highly minute-ization. 

[0155] About the typical configuration and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, 
for example is desirable. Although this method is applicable to both the so-called mold on demand and a 
continuous system On the electric thermal-conversion object which is especially arranged 
corresponding to the sheet and liquid route where the liquid (ink) is held in the case of the mold on 
demand By impressing at least one driving signal which gives the rapid temperature rise which supports 
recording information and exceeds film boiling Since make an electric thermal-conversion object 
generate heat energy, the heat operating surface of a recording head is made to produce film boiling and 
the air bubbles in the liquid (ink) corresponding to this driving signal can be formed by 1 to 1 as a result, 
it is effective. A liquid (ink) is made to breathe out through opening for regurgitation by growth of these 
air bubbles, and contraction, and at least one drop is formed. If the shape of a pulse form is carried out, 
since growth contraction of air bubbles will be appropriately performed instancy in this driving signal, the 
regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and it is more 
desirable. 

[0156] As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 
specification and the 4345262 specification is suitable. In addition, if the conditions indicated by the U.S. 
Pat. No. 4313124 specification of invention about the rate of a temperature rise of the above-mentioned 
heat operating surface are adopted, further excellent record can be performed. 
[0157] The configuration using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 
specification which indicate the configuration arranged to the field to which a delivery which is indicated 
by each above-mentioned specification, a liquid route, and the heat operating surface other than the 
combination configuration (a straight-line-like liquid flow channel or right-angle liquid flow channel) of an 
electric thermal-conversion object are crooked as a configuration of a recording head is also included in 
this invention. In addition, it is good also as a configuration based on JP,59-138461,A which indicates 
the configuration whose opening which absorbs the pressure wave of JP,59-123670,A which indicates 
the configuration which uses a common slot as the discharge part of an electric thermal-conversion 
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* object to two or more electric thermal-conversion objects, or heat energy is made to correspond to a 
discharge part. 

[0158] Furthermore, any of the configuration which fills the die length with the combination of two or 
more recording heads which are indicated by the specification mentioned above as a recording head of 
the full line type which has the die length corresponding to the width of face of the maximum record 
medium which can record a recording device, and the configuration as one recording head formed in one 
are sufficient. 

[0159] In addition, the recording head of the exchangeable chip type with which the electric connection 
with the body of equipment and supply of the ink from the body of equipment are attained, or the 
recording head of the cartridge type with which the ink tank was formed in the recording head itself in 
one may be used by the body of equipment being equipped. 

[0160] Moreover, since effectiveness of this invention is further made to stability, it is desirable to add 
the recovery means against a recording head established as a configuration of the recording device of 
this invention, a preliminary auxiliary means, etc. If these are mentioned concretely, it is effective in 
order to perform record stabilized by performing the preheating means by the pressurization or the 
suction means, the electric thermal-conversion object, the heating elements different from this, or such 
combination over a recording head, and reserve regurgitation mode in which the regurgitation different 
from record is performed. 

[0161] In this invention operation gestalt explained above, although ink is explained as a liquid, even if it 
is ink solidified less than [ a room temperature or it ], what is softened or liquefied at a room 
temperature may be used, and ink should just make the shape of liquid at the time of use record signal 
grant. 

[0162] In addition, in order to prevent positively by making the temperature up by heat energy use it 
positively as energy of the change of state from a solid condition to the liquid condition of ink, or in 
order to prevent evaporation of ink, the ink which solidifies in the state of neglect and is liquefied with 
heating may be used. Anyway, ink liquefies by grant according to the record signal of heat energy, and 
this invention can be applied also when using the ink of the property which will not be liquefied without 
grant of heat energy, such as that by which liquefied ink is breathed out, and a thing which it already 
begins to solidify when reaching a record medium. In such a case, ink is good for a porosity sheet 
crevice or a through tube which is indicated by JP,54-56847,A or JP,60-71 260,A also as liquefied or a 
gestalt which counters to an electric thermal-conversion object in the condition of having been held as 
a solid. In this invention, the most effective thing performs the film-boiling method mentioned above to 
each ink mentioned above. 
[0163] 

[Effect of the Invention] As explained above, according to this invention, the liquid given by the liquid 
grant head becomes possible [ manufacturing goods (for example a color filter, an EL element, a lens on 
chip, etc.), as it does not overflow from each partition (for example, crevice) ]. Thus, since it can avoid 
overflowing the liquid given to each partition, it can control or reduce that the liquids given to a different 
partition are mixed, and can contribute to reduction of color mixture greatly especially in a color filter. 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the configuration of 1 operation gestalt of the 
manufacturing installation of a color filter. 

[Drawing 2] It is drawing showing the configuration of the control section which controls actuation of the 
manufacturing installation of a color filter. 

[Drawing 3] It is drawing showing the structure of the ink jet head used for the manufacturing 
installation of a color filter. 

[Drawing 4] It is the mimetic diagram in which having expressed the configuration of a color filter 

notionally and having shown the appearance of the whole color filter. 

[Drawing 5] It is drawing having shown the flow of manufacture of a color filter. 

[Drawing 6] It is drawing showing BM pattern formed on the substrate. 

[Drawing 7] It is a flow chart for explaining the procedure of an ink grant process. 

[Drawing 8] It is the schematic diagram showing the substrate which prepared the BM section for 

measuring a contact angle. 

[Drawing 9] It is the schematic diagram showing the depth of a crevice. 

[Drawing 10] It is drawing for explaining the upper limit of the amount of ink which can be given to a 
crevice. 

[Drawing 11] It is the table showing the relation between the depth (H) of the die-length (W) and the 
crevice in the direction of a short hand of the die-length (L) and the crevice in the longitudinal direction 
of a contact angle (theta) and a crevice to the diaphragm (BM) of a liquid (ink), and the upper limit 
(Vmax) of the amount of ink which can be given to a crevice. 

[Drawing 1 2] It is drawing for explaining ink grant actuation of the 1st operation gestalt concerning this 
invention. 

[Drawing 13] It is drawing for explaining ink grant actuation of the 2nd operation gestalt concerning this 
invention. 

[Drawing 1 4] It is drawing for explaining ink grant actuation of the 3rd operation gestalt concerning this 
invention. 

[Drawing 1 5] It is drawing for explaining ink grant actuation of the 4th operation gestalt concerning this 
invention. 

[Drawing 1 6] It is the laminating structure section Fig. of an organic EL device. 

[Drawing 1 7] It is drawing having shown an example of the production process of an organic EL device. 
[Drawing 1 8] It is the ** type cross-section block diagram of the light sensing portion of the 
conventional solid state image sensor for colors. 

[Drawing 19] It is the ** type cross-section block diagram of the light sensing portion of the solid state 
image sensor for colors formed of the 8th operation gestalt concerning this invention. 
[Drawing 20] It is the sectional view showing the basic configuration of the color liquid crystal display 
incorporating a color filter. 

[Drawing 21] It is the table having shown the relation of the upper limit Vmax calculated by various 
elements, such as ink discharge quantity, an ink grant method, etc. per time from the ingredient and 
head of the class and diaphragm of the configuration and ink of the dimension and partition of the 
contact angle and partition of the ink to the top face of a diaphragm, the peak Ve of the liquid which can 
actually be held to a partition, and the above ( formula 1). 
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[Drawing 22] It is the table having shown the relation of the upper limit Vmax calculated by various 
elements, such as ink discharge quantity, an ink grant method, etc. per time from the ingredient and 
head of the class and diaphragm of the configuration and ink of the dimension and partition of the 
contact angle and partition of the ink to the top face of a diaphragm, the peak Ve of the liquid which can 
actually be held to a partition, and the above ( formula 1). 

[Drawing 23] It is the graph which plotted Ve and Vmax which are shown by drawing 21 and drawing 22 . 
[Description of Notations] 

2 Diaphragm (Black Matrix) 

3 Partition (Crevice) 
14 Coloring Section 
33 Ink 

52 XYZTheta Stage 

53 Substrate 

54 Color Filter 

55 Head Unit 

58 Controller 

59 Teaching Pendant (Personal Computer) 

60 Keyboard 

65 Interface 

66 CPU 

67 RAM 

68 ROM 

70 Regurgitation Control Section 

71 Stage Control Section 

81 The BM Section for Contact Angle Measurement 
90 Color Filter Manufacturing Installation 
108 Delivery 
120 InkJet Head 
404 Viewing Area 

3001 Transparence Substrate 

3002 Septum 

3003 Luminous Layer 

3004 Transparent Electrode 
3006 Metal Membrane 
4002 Lens on Chip 

4004 Protection-from-Light Section 

4005 Pixel Field 

4006 Photo-Electric-Conversion Section 

4007 Septum 



[Translation done.] 
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©fg££}9< Jit) *«*D. BMl&'f >7 

iSi?IM*£ (BD«) C6HTilfi*8ll/Tl/*5. 
[0 0 15] ±EE6©raH*:«l*r*fc«>lC. «fMBS 
20 59-7520 5^ffiT«, &Hiit®«©*Wf -f 

«rBB¥4 - 1 2 3 0 0 5 ^4>$g, 
4- 1 2 3 0 0 6 7-2 4 8 4 1 3 

<hT"f > 7 ©£;<>* DSrflDx., JI-fefcB&lh-fS 
SMS^ntl.^. d©J:^tr^3feTtt. -f>£fc 

30 [ 0 0 1 6 ] 

%>. $H«1fi« (IHJ«) ^»c«f#T^#-f >i7<om*^ 

[0 0 17] ?ge^+7TfCtej«$1±^7i©tC«IHl 

40 a5rttc#^-r5-f y?m m#m) &mwrzztim 

[ooi8] z.<D£?tj.&\zmB\smMmftvtzf&3k, 

li-s&^rft (oagB©fi^73rS]©fi^ • $s#?3fa©fi£ • 
lagBF'gfc^pjffi^-f y?m m#m) ©± 
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// 



[0019] ^«j;pic*^Bj«, tt«ioaMJc»r* 

[0020] *&, #56w©fi&©B««. cofiBicfw 
Tab?). 

[0 0 2 1 ] Sfc, #5g9J©te©l«tt. *#8m**£ 

[0022] #fpj©ft!j©g««> ttffatn*^* 

r 2-2cos0 



sin 3 0 
[0 0 2 6] (fib, 

V : DaWKft^Sn* «**©#« [m3] 
9 :«#Ott«0«*rKWr**tt« trad] 
W : Bfl»©S^|fi]©fiS Cm] 
L : ElgB©ft^ft©ft$ Cm] 
H : WW><Dm2 Cm] ) 



24 V sin 3 0 sin£>J 4 v \ sin'fl J 



nfc*fltra±**ffl o £ 5 c t fcfflswf s c t j&*-c * ^ 

-So 

[0 0.2 3] #3E9!©fl&©B«W:. *&±©[H]gB 

ics#4W4i.T«ifi*8it5i:ii/, tt#ama«£ 
[0024] *fgH^cDfdiwswtt, oaffifctt#-r 

[0 0 2 5] 

©am»v#, 

W13] 

0 - sin ^ cos # ^ 



T , /<■ , , 3 i r 2-2cos ^ cos # 



24 L 



sin* & 

*£;-t-g>*>©T&-5. 

[0027] m&±<Di±wvwmz& 

Wl 4] 

0-sin#cos0 



sin 3 0 sin# 

[0 0 2 8] (fib, 
Vn : %.\ZWfflZtt*3-2nZ>Wift<Dtefet. -?-©^T 
KKH»fctt#SnT^4tt#©fMl, feb<H-?-©^f 

Lfc*>©©#*t£©*gf0 [m3] 

0 : **©tt«J0«»lC»-r*»«ft Crad] 

W : DagBO&^lpKDftS (m] 

L : Mgl5©fi^#ft©g£ (m) 

H : WflkDmZ (m) ) 

'2 - 2cos0 cos0 



+ !VxLxH 



[0 0 2 9] #3Sgj«, afls±©tt«0»«K:«t 

[fl-l 5] 



24 L 



sin 3 0 
[0 0 3 0] (fiU 

V : H»Ctt#-Sn**#©flEtt Cm3] 
0 : *{*:©tt«JOaMfC*fr*ft*ft trad) 
W : CDS&©$S¥*ft©fi£ (m] 



sin& 



+WxLxH 



50 



H : D38B©i££ Cm] ) 
[0 0 3 1 ] Sfc. S*±Wtt«OgC«H«t 
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(8) 



13 

'2- 2 cos # 



14 



*Sni«#©*«Vni)i 
W16] 

# - sin 0 cos 0 



24 I, sin 3 0 sinflj 4 V \ sin 1 (9 J 



sin 3 0 
[0 0 3 2] (fib, 

0 :atflc©tt«JO«#K*fr*»ttA Crad) 
W : tagPC0@^*f6](DfiS Cm] 
L : El^«>fi^fS]CDfi$ Cm] 

H : DDSBroSIS (m) ) * 

r 2-2cos0 cosg 
stnd 



+ WxLxH 



sin 3 0 

[0 0 3 3] *^B^tt, *#±©tt«Dffl*JIC«fc 

#«v*t, 

W17] 



24 I 



24 (. sin 3 0 
[0 0 3 4] (fiU 
V : Ka»Cf*#Sn5tt#©#ll (m3) 
9 :«#©tt«JDSB«KWr*»ttft Crad] 
W : EH©$I^?j[6]©ft£ Cm] 

L : EilcDft^ftCDfiS Cm] : 
H : &W<Dm2 Cm) ) 



J 4 V \ sin a 0 J 



sin a 0 

[0 0 3 5] *5SWtt, Xfls±©tt«JDfK#fc:J: 

OH^nSKiSKfattTiftfttt^'V;/ HA* 

&«V n A*, 
W18] 



Kn S — W 



24 ( sin 3 e 
[0 0 3 6] (fiU 

9 :tt#©ttWD»#fc#-r*ttftWl Crad) 
W : Cm) 
L : EH©*^!^©^ Cm] 
H : EHi©S$ Cm) ) 



(, sin 3 0 sin6>J 4 V \ sin'S J 



+ IKxLxiJ 



[0 0 3 7] Sfc, #S§W3u &&±.<Dtt:®vmtlZ& 
W19] 



24 I, sin 3 0 sin<?J 4 x \ sin a <? J 



+ WxLxH 



[0 0 3 8] mv, 

v : wmztfs-znzmfrvfcm tm3] 

«{*©ttWD Crad] 
DD§|S©$l¥-;£fr©ft£ Cm] 
03g|$CDft^fr«ft£ Cm] 
K]«©fl§3 Cm) ) 

2 — 2cos # cos 0 



0 
W 
L 
H 



40 



KnS 



24 L 



[0 0 3 9] *58Wtt. »#±©ttttOf«»KJ: 
W20] 

0 -sindcostf " 



sin 3 0 sin# 
[0 0 4 0] (fit. 

Lfct>©©#«<h©i|g?a Cm3) 

0 : mw<n&®r>mt\ztt-$Z>&mft Crad) 



50 



sin 1 * 

W : Wffi<D&^Jj&}<DmZ Cm] 
L : WU<D&ttfa<D&Z [nrO 
H : D0gfl(Dg££ Cm) ). 

[0 0 4 1 ] Sfc, #S9§te, **±©tt«I0«M*KJt 
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V S —W 



15 

"L-1ca% 6 
24 ^ sin 3 6 

[0 0 4 2] ({lb, 
V : wmztf*3-2tlZWift<Dftm Cm3] 
0 :«*©tt«9ffl5«l;:**-r*SftWl Crad) 
W : HaJ(Djg#*|6jC0fi$ Cm] 
L : CD»Ofif*lSlO*S Cm] 
H : D3SPcr>gii$ (m] ) 

2- 2cos 0 cos # 



W2 1] 



/ 2-2cosg cmg ] 1 ^/ g-sinflcosfl ^ 
L sin 3 (9 sin0J 4 v \ sin 2 0 ) 



xLxH 



10 



24 L 



sm*0 

[0 0 4 3] #58Wtt, SflOiOttWDBMfKlJ: 

W2 2] 

0-sin0cos0^ 



sin 5 



sin 3 0 

[0 0 4 4] ({it. 
Vn : &£m«fctt#Sft**#©*M*£. ^©I$*T' 

jSiTfia«rtK:«j*snTv»*ttfr*»waiflEfi:*fcttH<b 

Ljfcfc©©#:ffl<!:©*g:fn Cm3] 

0 :f«fr©tt«J0»!»fc»-r*««A Crad] 

W : Elg|$©$l^#|S]©fi2 Cm] 

L : GSSB©fi^fa©fi£ Cm] 

H : WUvmZ Cm] ) 

'2-2cos0 cos# 



xLxH 



sin'tf 

[0 0 4 5] *&, #5BWtt, SflUhCttSJDaWfCJ: 
W23] 



24 I, 



[0 0 4 6] (fflU 
V : m.W\Ztt5-2tl2>%i#<D»m Cm3] 
0 :*#©tt«OaWt*fr*«llkft Crad] 
W : Cm) 
L : Kia©fi^[6]©fta Cm] 
H : EB©SS£ Cm) ) 



30 



2-2cos<9 

w • i 

24 



sin 3 0 

[0 0 4 8] (fflU 
Vn : #(CEHl£tt#£n&?£{*:©flM»<h, -^©Ht^T 

Lfc %>©©#»£©«» Cm3) 

0 :«#©tt«oaMffc»"r*ft«ft Crad] 

W : EH©M#*fr©ft£ Cm] 

L : EH©6#*fo©6£ Cm) 

H : EH©S?£ Cm) ) 

[0 0 4 9] <ttUB>KH (G3SB) fcffTSW* (#7 

'2-2cos# 



sine J 4 v \ sin 1 * J 



+ WxLxH 



at-? 3 *>©-?&£. 

[0 0 4 7] S*±0tt«OWI:i 
t> H £tt-5 EH tC I*] ttTi&fttt-^ y H 6> £ tt4 

cos 0 s 

£*) *S:Bifi-r*fc|RU. Sft±©EH '(BOW) l*3tctt 

^r*tt#©« (?&#©&«) vs. eh (coa) ictf 

5-pJ«gfci£#«©±IEV maxKTtT-Sctp^ffi^tL 
#T-#$„ fSh ±BV maxte. TIB© (3S1) T*£n 

tm3) . etewutottwomtizttTzm 

MM Crad) . WfJEH (CDgf) ©$£¥v£l*]©:&£ 

Cm) , LteEH (DDp5) Cm) . H 

fJEH (DDpB) ©S£ Cm) 
W2 5] 



Kmax S 



^ y> p-2co 8 g_cosgyi^_ y /g-singcosgV H , xLxjy ^ 
24 I, sin 3 0 sinflj 4 v \ sin* ff ) 
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[0 0 5 0] St. E® (DO SB) tCtt^Ff E® 

mm zmts&womt. eh (mas)' <d^&-m 
3s*>i£) . tt«ogc«©i4K (&ntt) , eos mm 

fii*WTftjgr«it*«Tr#*. a^x, e 

H (Wm K.tt%TZm#, E® (C3SB) £HtrttgjD 
BB«. EH (GngB) ©tN£-«MK, Xffl&3««*K3E3 
ft<5£*»c, ttfHBML&tf&JtNFnfrtt-TBB (GO io 

ts«#©»«ft. eh mm <D^rm (ei©m© 
ss«t-5k:«t*fc«>. eh (maw fctt^-r^sttfls* 

*. 

[0 0 5 1 ] 

[3EM©HMi©»»] SAT, *5BfI©#jafc*flHBt8lc 
OUT, «^BBft#RHUT»nicK9]r«. * 

[0 0 5 2] Sit. *38WK*t»Tfel|-r**7-7^ 
)l^£tt, £«*.3fc©T-£> 9. ATJft 

t>7<i Y%^mk^^>Z.h\Z^ } 0 Ay t> v4 h^^e> 
R, G, BitfiC, M, Y©3Elfe©7££t#5fc©# 

[0 0 5 3] St. *^WJC*^T^*-rS)t^^t 

±«5^#Wttt. T^SH^te. ffiiEUfc*?- 40 

[0 0 5 4] St. *5EflCfit»T)lit5*fitH 



18 

[0 0 5 5] &43. *W«l»C*^T*#ttt, «7X 

fc-£trt>©T?&£. 

[0 0 5 6] Sit. *WWfc*t>Ttt. tt«»J«MflC 
£9n£nfcff*0>£&e r EHj tJ&KT*. d©E 

^it^mzommi/s o o (fi^*i^©ft$277. 5 

[0 0 5 7] St. *9W»Tl»5 r^gsnj ttt, 

EH*^asnaj istzmmmo eh t a d us? 

C-hSrfiU EBA^effi«8SCiKnmfeiKft:^EHtE 



20 iB©M©ft«r)«»±t:a#T4J:'5&»1 



na . atna i> t&#>Wffl©E®Kj&S£#Aftuj; o 

ck -5 ft®fift»©?£##£[n D p Ki£g£-§-A 5 C eh teft l^© 

[0058] cm i (Dmmmm x-mmmm-c^ 

[0 0 5 9] 0111 t>y-y h ju*©Hi6g«©— £s 

X^^^»ffi^Tt)J:^„ St. HWKl'f >^*M^t#$ 

[0 0 6 0] HI tCfe^T. 5 1ligt^. 5 2tt?l? 
£5 l±(CgSS$ntXY0Xx-> 7 . 53«XY07. 
f-v5 2±lCt7 hStlfc^7Xlfi, 5 4«7J^- 

7^;w^Sffi5 3±ic^sn^>*7-7-r^^. 5 5 

tt*7-7^;W 5 4©*fe£fT5ti*K>^fe (R) • 
^fe (G) • fffe (B) 0&<>^yi7KyHif 
n^^tli'N'y H"79>H5 5 at4»6a5M H 
ZL-yh. 5 8\tt)7-y-{ )V?M&mW9 0<D±#W] 

ft&ffl'm-f2>tztf><D3>bn-7 mmm . 5 9«a 

-9 (/tV3» . 6 0«a>hn-7©]*f^SBT-$)?) 
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19 

*-*-h*£^bX^3. 
[0 0 6 1] H, R (» . G (») , B (*) roS^f 
y$ vxy b^y bZGTZ^y Ha-s> bit, tsy- 
7^;l^SB£l£B9 0©£8SB9 0 afc*tbT»KS«E 

i/yi7K7h* (R) • (G) • (B) (D-Ofakth 

0*fc»©lel^-yh £EBbXfcJ:VV, 
[0 0 6 2] B2tt*5 — 7*;i^«££«9 0©IHW 10 
3>hP-7CD8tfi£l2T&<5= 5 9tt/tV3>, 6 2li 
WBoatfttSRtf^y I* ©»*©#*«©«**** 
T&S^gB, 6 OI4*5-7-f M»I819 OOftf^ 
»*»*-r*lifls« 5 8IJ*7 

3>hD-7, 6 5IJ7V;3>5 9 ^©^-^©Sttit 
bfcfr-5-f >?7i-X, 6 6«*^-7^;U^M3gg 
B9 0©fMP£fT"5CPU. 6 7&CPU6 6 £ life 2 
*Sfc«>Oft!»^D^5A*«aitl/T^4ROM, 6 8 

«, ±82 (SCI) fcHTSflMI) «£Btt*-*RAM, 
Sjg^«9 0©XY8Xf-y5 2 ©ftffSrfflli'rSX 
Xl>5. 

[0 0 6 3] Jfcfc, S3(t ±E©*5-7-<^«jS 
gf9 OJC&ffl^nS-f >£$*xy h^-^ K I J HI 2 
0©^jg^^f BX'&S.'EI 1 ©SBKfel^Xtt, -f> so 
£ vxy h^y FteR, G, B©3 6K2tfSbX3ffifS:tt 
^ftX^***, ^n^.©3f@©^\-y K«*^|W1— ©<8it 
X*&3©X, 13l;lJcnf>©3I<D'\7K03'5ffll 

[0 0 6 4] 0 3 1C43^T. <>^yi7 h^y H I J 
H12 0te. -f >r7£iJ0f&-t&;t «£>©«&© k-^ 1 0 

zw^^nfeifiT^st-^t;- h i o 4 1. £© 

t-^tf-Kl 0 4©±(C*^ii-e)nS^«l 0 6tA^ 
6«EIS«fi!ESnTV»*. ^«10 6tC«, «Sc©tttiiP 
1 0 8*^fi£$nT430. RttHa 1 0 8©«#IC«. d io 

©tttiJD 10 8 f> >*;HK©?£?& now 

«Kl 1011 Bill 2\zXK>m<D 

j&gstsajg^nx^s. &»&8&i i oit, ^©^tcfe 
-r yvwtM. 1 14 -f >?mi&n 1 1 6 £frbx-f 

*©&ggl 1 0 HW^^tlSo 

[0 0 6 5] k-^tf-K 104ir, M10 6 <hW:, 
&J&8&1 1 0{C^t^{4«IC#k-^ 1 0 2#*-5& 



E3JCi5^T«. 2O0t-^lO2U^$nt^,£ 
t-^10 2H *4©$t&l 1 0 tCttJSbX 1 

nfcttJBT. t— * i o 2 cBrjgoeft/wxsttie-r 

-St. k-* 1 0 2±©-f >?&m®VT%m$:Ml& 

e.t¥btB5nTiitm$n-5o a-sT, .t— * i o 2 Kim 

C t lz£ D m?S©^# $ &Wfi-f 5 C t **pIt!-C» 0 . 
q±tB □ & tttti S ni -Y> £ ©*M1 * § ffi iZ P > h P - 

ftttmnA^qtasn**-*©^ (-r>£ 

[0 0 6 6] *5 — 7^;^©KiSXSKl"3^T 

sawr*. @4ii 7^;u^©ju«*«i*wk» 

fc*iCHT*4. BlC*Sft4J:3K:#*ifiJ§MB©#7 
-7^^5 411 IS5 3±ffltt«)l3W (HIS) 2 
(CfcDH^n^lH^rt^R • G • B©*e«l 4*«»J* 

snxfeo. :nf,©ffiTO7-7^MtLTi 
gg-r-s^^^^xu^^ hastes. 

[0 0 6 7] i5(l *7-7Y JL-37©Saig©»?tnS:^ 
5£«fcjSbfcBlT?&0. IS (a) -IS (d) 

fT^ctfc«tti*7-7^;u^©»jfi3&«fTton*. vxr 

X\ IS. (a) -IS (d) ©£lS<CtH>X§¥3z!rf 

[0 0 6 8] 0 5 ©IS (a) it, 7*77i''7bUi'7 
(KT, BMtt>*t5) £#fifc-r*fc«>©ttlB*m, 

*«±tr^flJT^>lS X*.S. - 

^T(t SSirbX*7^^'J^^X$:^fflU. ^©# 
7XS«$^Lti- XtT>P-^-tCj;Ollfe©» 
(jRBfl.^ (*) mzryyZUiSZb, V-BK6 
6) *J*^2. 2 [umlt^^iptiftlfc. 

jWBufcnsa*, ffi»ifflA7-7-fMiiT« 
tt. «*W3tK»©*K»tt**'r*t>©T»ntf^5 

-h. XXP-P-h. >yXP-h^©^73te^r 

[0 0 6 9] 15©Ig (b) it. IS (a) (riJ^X 
^bfcHfefi*Bl««S/^-x>^bX, SSUiKX 
7-yi7-7hUi7 7.^^fi£-r?)IS (^fll«^/t^--> 

^is. mfliBM^BEig) ::m «si« 

^^^bitSS^rX'J^-^bfc^. 7*h7^i7^ 

^bXgftb. -e©^S^b, «9BMBM/^->^}gfi£ 
bfe 0 d^bX^$nfc^HMBM/t^->=&0 6H^ 
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T. HI6:fcJ;tfE5© (X) fr*>ftfrZ>£?\Z. StflgB 
feOT^O. £©ttJ8BMK«fcDGDffl3atX«±Ktt» 

[0 0 7 0] 0 5©Xg (c) «. IS (b) IC&t^T 

-^•-r^Xg W>?#4li) Tfc*. CdXte. SDH 
gBO^-n^*n(CR • G • B©&&-f>i7£tt-%-U 
SBO^-n^'WcR • G • B©»feg&£J£fd<;-T&. ft, d 

©II (c) tt*«wk:*t»T«t)«raw*xeTf»* 

£©XS (c) *M£ffl*HbU KTTIS 
(c) KOHTiftzTf 5. 

[0 0 7 1 ] 07H -f>?tt^Il (Ig (c) ) © 

(A) ) 



22 

**jB03tr*fc»©BM« (SHAiHlllBMa) 8 1* 
8U*Kftfc£K€Jflt'>. TK©£# (A) T'fT^fc. A 

fflH4-f>?*TB*fl i (A) CDifc'ltSSTl/. -f>2 
©BM£*fr*S&liMI (7v7» £##5©T"&£. 

«, bms«©*i5— ttteabT. wmzvm-vims. 

4>?mo±m (Vraax) ©flf4*Bffc«kOJKt*Jlt 
fr-3££j&*a*b<. Sfc, Jgfefcftfi'JSfflBMgBS 1 tt 

^ic«, >^«»o«»ar;«*©^»*#«uixi 

0-9 [m3] (i[tf l])fiflEO*©-f >^**TT*Ct3»»* 
**©T, ^«4AffltefflBMge«aS3mm©Rg^fc 

£SSfflbT*>*>3;fc>ft^. 



*T*»6ftftffHHJ*TOiBifll^lW 

(Re<H>?©fflfl£) 

yifl/>^ijn-;i/ 20Aftffi 30 

(GreeiM - >i7©iffljg) 
GreenSm 6fiftg& 

ifi/^'j^-^ 2oaagB 

ylfl/>^ij3-^ 20fi*gB 

fcE* 48fi»g& 
(Blue-Y 

vx^l^>^'Jn-;U 20S»Sfl 

MtK 48fi»95 

g£ (w) R^ia»ofi**i^©fta (D ZMfe-t 

-5. £©*S©Wj£tt. ffifiSttft (B#ft^§3;MM-l 
00U) £m>j8aBH9TFTfTo;fc. M^ftKfctt-Sft 

$ & «t zfmttfa \z *5 u s ft s ©*-*ven©$te<i;Rtf 

2- 2cqs0 cosd 
s'm y 0 sin0 



lx 10-9 [ m 3] (l[ M 1]) 
5 Is] 

)J»e.ffl5MJ: 5 \z^MWBm-V\Z, B3«B©fi^#lS] 
©S$IJ7 2yra (W= 7 2 X l()-6m) , E0»©ft^# 
^)©ftSil2 3 8/im (L=2 3 8 Xl0-6 m ) T'&£. 
ft, CdTte. XY¥ffilC:fc^T[H]a$£^f>rf -55E©-5 

ffl#WKg^ja©ft2siH»©ft^#fa©ftSL£ 

bT^-5. 

[0 0 7 2] -AIZ. i7WXT7^S 3 1Ci5<^T, 
©i££ (H) fcWJgf*. dCT'(H]gB©S?^t«0 9lC 

isanstisDTifcD, iaa5©z*i6]ic*3it-5ft$©d 

C ©i£2 (DMfelzm b. I£ii:lTT>a 
-;Uttl3©+)---7xX7 P D7 7-f 7 i9*^ 

lira (H=l. 1 X 10-6m) T'a5-5. 
[0 0 7 3] #.\Z. |7®Xf7 7'S 41C*3^T. 
Ktt-OTttftH' >^*©±KM€:»tt5T^o luTll 
Xx-y^S 1 ~3 \Z&^T#.tt>fz. -f >^©BMlCjk*f 
^«MA (0) • B3»©fi#*|S0Cfi»t*fiS (W) • 
IHa5©fi^*r6llc:^tt-5fi^ (L) • DDgB©8!£ (H) 
©•^n-Er'n©®*. TfB© (SCI) tCftA-rs^tKJ; 

V max (m3) $:^tJ6'&o 
W2 6] 



Kraax S 



24 t 



J 4 \ sm 2 e ) 
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23 24 
[0 0 7 4] ffi. Z.<D (SCI) tt, [SSBKtt^-pJtgfc'r *© (SI) te, *5B91#:5«tt*W3fSUfc*S*. IHlgB©^ 

>i7»CD±^fflV max*3£»&SCT*4. JL^TMilSflS fflttft (BM) C*rf5iK# M>2) omMft (60 

V max £^tt}-T SOte, -f >i/8m**£i;fc^lB#©M fttfGDW*:#J«UT^5fr+ifc (0fl»Ofi^lft©fi3 

SjftJ&TlSfr. -f >^#^-*©j*S©IBK:-€-W±IB«[V (L) -fi^*|fij©fiS (W) (H) ) t, CSgB 

■ax*#BH'f3i:£:"C, naffl&fctt-S-fS-f >^»£-f > >#M©±f8ffiV iaxfc©H#*Jt,tB 

#8in#±i;&^J;3fcS£T -Sfc&T&S. U -^©M^SrStc: Lit*)© - ?**. IMfcWlcte, il 

-f >?##S©JtfEffiV maxS*^oTV»ntf, 0 fcSSft*«fc3fc. IHaHCf**pJtt'&-f >f*©±HB 

JiRgfilV ■ax&ifflA&H.fcSfc'f >£tt#»£fc5rrft V iaxttQ«»©-f >^*tR85»©'f >^«Ottftl-C 

4. ©^fP(C«tO±fBV max£5e*Ufc©T&3. BP*>. V 

[0 0 7 5] ±IB (il) KHtTieicEarrSi:. maxtt, Tffi (S2) TwSn4t*0-e*4. 
V max=QgB#<2M>£»+Rg&#0M' (S2) 
HI O^&^ii^t:, QSKfrW-f *«#©^>£*£Rap#©^>£*ttTB (S3) 

#-©-f >?mtl*Wfflfa<Dfcm<DZ.tT°&Z>. Q* W2 7] 

r 2-2cos0 cos#"^ l„,i/ T „,/#-sin#cos* 



Q 



24 I 



sin' 0 sin 6 



[0 0 7 6] 

W2 8] 20 
R=lVxLxH 

[0077] ±ie©<t-pic^*e)e.nfc (Si) t. 7.7- 

l~3fCT#6.nfc±IB0 • L • W- Ht^e>, ± 
EEffiV max£»EUU fO^^Bl 1 ft. -f 

>^©&©awc<£D-r>?E£#fc&ft£d£fr^ * 
**S^*lT"«R (Red) • G (Green) • B (Blue) ©# 
fi-f >£COHT**±fgffiV max 

[0 0 7 8] ^iC. 07©Xf >y!/S 5tCi5^T. SB 
»C(*4t5^>fIV (m3) fcjfejrr*. uCT 
te. %<T)7.7-v-fS 4 fc*5^T:fcJ&fc±K1uiV max£iS 30 

5o bpi^. TtB (S4) ^^fcTct^ic, -oztts-m 

V^V max «4) 

£l (0) • P08SOffi**SJK*»t*fiS (W) -BfliBO 

lC*5tf3ft£ (L) -IH]gl5©^$ (H) t. 
±ffi (Si) i*»SIHSKtt#"Ite&-r>**©±IBV 
max£##. £©±RBV maxfcSAft^.fc'SlclHlgBfCtt 

(Red-T 

^Ga^ir^-r^-f >*#-«v ( m 3) 

lHibfcOO'f >i7?tf±5*V a (m3) 
#[H]g?tC#^--r^'f >^»N (fi) 

(Green-f >^) 
&Mg&lC*r-r.5'f >i7M^»V (m3) 

lM&tcKKD^ >^i±ai*Va (m3) 

ftiaaK^-rs-f >f»N «a) 

(Blue-f >?) 

*Hffik:**-r*-r v (m3)so 



^wm&mtittwomt (bmj ©as, oaa©-*^ 

il»JEJESnfci^. ^-©^H©Slc. ttff«RLA:«t& 

Bfcfrotufctf, *H«»*fcJ:ntt. ±12 (S 
1) . 0. L, W, H^e±fSttV maxSrfiMJMcjK&S 

v © stje t c s t % n m t> * tc it u x t& s c -c # . 

fsoZ. t^Tt^ip left's. 
[0 0 7 9] (Hi. J^TtC, Xf5/yS5tfiHTttl6S 

nfc€naaKWi-5-r>^f*-¥-«v (m3) . -o^v 

©-O^ttttiM (ttiii^ffl) Va (m3) , #[H]SHctt 

#-r^-r>^»N «i) ^. r • g • B©#e-r >^-p 



1 



1 



2. 00 x 10-13 [ m 3] (200 [pi]) 
54X 10-14 [ m 3] (15. 4 [pi]) 
1 3 



2. 00x 10-13 [ m 3] (200 [pi]) 
54 X 10-14 [ m 3] (15. 4 [pi]) 
1 3 (IB) 

2. 00X 10-13 [ m 3] (200 (pi) ) 
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lm&tzrxD-f >i7qti±5ftVa (m3) 
fcEiaJCfWS'f >?&N «@) 
«. ±g2T*te, #ffl«K:*H-*-f >*tt-5*V£R • G 

[0 0 8 0] *SHC, 17©XT7^S 6£*5^T, X 
T-y^S 5T*«>fc«VO-<>^SIHI«k:##"r4. C 'o 

fflt^Tffofc. ^ntC«fcD0 5cDIg (c) 

fct?^T»wr*. EH2tc^$n^» 

^^^Y^lSjJC-f >9z?3l»j h^y h* 1 2 0 (R's-.y h* 
• G"\-;/ h* • B'S'y H) <h*«i5 3 t5:tl*f#lSt, 

»©B±tfiP 1 0 8(D5^&[HSB3K;ttj£;-r&&i!±tBn 1 
0 8^e,S«±©(H]gBtC|^^TR • G • B©-f 

<£tK yZttS-WlftZft 5©T&-2>. Z\<D&o\Z4 >9 
miTtKutT, Y*ft (ffl*l#l!j©#fr) K« 

(yx;i/©iB^j*iRitisHi;*i6]) \z\mm-?z>& 
tfiKMzmtt z> 6tc«fe s nfc 7 -y x y * > h *^ 

ft. 01 2«. R • G • B©#fi-f >£©tt 30 
^©fCtSlSTS. 01 2*6»*5±5k:*SllBlT 

a, iHicfeo-r >i7^p±ai-r^fc«e>cD«s5:<DPtmp©'5 
© > 9 tit in a n 3 go as n © x * r&j i z a n 3 m m t £ 

ffip (ftWi&fflL&^ttttip) jo«fipft-r**«, 

ittP^&SJ&SrC-te, B»£?)*a«3fi£Lfc£*fc'\2/ 
K©5£&£frb&< t : b±f2^ffiqttllP^fiBfflr-S)^t 

njgj&ji© «t -5 ic^finttai p £<i at l 

[Q0 8 1] ft, *H^SUr*iliT«. ±.tZ<D£o\Z 
|5]-£SIC:fc<,>TJSf$C&©< £ litH- 



1. 43 X 10-14 [ m 3] (U. 3 [pi]) 
1 4 (11) 

X3EF5*KJ:D-f >^#^-»)ffS:fToTt)«t^©T&*. 

[0 0 8 2] ^©cfc^lcUT'f >i7#-¥lS (IS 
(c) ) «7Lfc^, ^SBi5©Ig (d) fcfcH 

Ii (*e«M£« • 8MblS> £fr5. ft*Bttt. -f 

£ffil^T8 Ottl O^iaja^iSrfTl^ &^T*— 

ic«fco 2 3 o*ct3 ottrntm^n-otz. Z.tl\Z&.K>m 
?>o $eic, s®¥S{k©fcfe©^— 

ISH) ©***J;tf I TO«S©j«Bt«:ff-3fc. ^^3, 

-r >^(*#isiwk. mn§BM©#7> h^-^saa (fc 

[0 0 8 3] OKI. **M»ffi-Ctt. Ifi±l:*HTh7 

s«±t h5>^7.^^^$nfcfe©©±t;*fe 
»jo*»j«anfc*5— (nbU)4*>7i/-» 

|W|« © ^ II T* jI « pffgT & 3 . 
[0 0 8 4] £t±©<fc5KS6l©!fc«»ttK«fcntf, S 

«±©Dflguic#^--r-5-f >9ivs, cfl«t^#?rtE& 

CAD *fflir»T, OflSRt:W-^-r*-f >?!V^fL 

t^s©t?, ^ffl-r^-o^wa^iagB^HtJtt^o 
8s« (bm) ©as, BD»©-*tt«*»SE5esnfciUT 

fe. >i7©BMlC^T^«Mft (0) • D3a5©@#* 
(6]tC*5tt-5fi$ (W) -lHgl5©S^[S] K&ttSftS 

(D •enwcwa (h) wBfr* 

<D^>2&n*±C-Z J &t£^&o\Z-tZ>tzib<D<1>>7tt 
#MV^ffimS.oSB*P^T^T#^©T-, SigB#r4€: 

[0085] [is 2 ©^lai^®} ±e* i ommmm-c 

01 2H^$n-2>J;5{C§[H]gEtC©^-'r >i7$:#-^ 
L-TiJO. Y^(S](Ci5^TP»-r-5>IH]gBi:[H]gB©P B 1©B 
MilCli'f >i7^#-^LT^^:l^^ C©m2©^Jg}^ 
ffiTlJ, 01 3©J:oirY^(6]lC*5^TP^-r-51H]glJ<!: 
0095©^© B M 3 4 ±K*t L-T fc-f > *? L-TI/» 
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[0 0 8 6] *nffitef&<» ! &®&OfflftT*$>% 

17 h^y K 1 2 0 (R^y H ■ G'Sy h* • B^\-y K) 
tl«5 3 ££ffl*f»»3-lt. -t©ffl*#»«iOlBfc, -f 
>i/yiy h^-y h* 1 2 0©**oqtWP 1 0 8®p^ 
*0fl»3k:»rt:rs#i±UiP l 0 8*>&, Y^[6]lcM4< 

CDge©?iJlC(pi]tj-TR • G • B<D&4>2&mi0tmztf*3- 

ttt-rts. bps. ia«?!irtk:^^*#iafflw©BMjc 

M43n&-f >*ttY#fcfc»*T*2rJ©nfl« (|BJ- 

fc, Y^|pjtcM^iag|5?iJfc*tb. i/UMi:J;0-f> 

[0 0 8 7] U±.<D£o \zm 2 «HiS^^-C«±fB^ 1 

[0088] [* 3 (wMMmm ±gh i (Dmmmm& 
z/m2(D^mmmx'i,i, mi 2*^^01 3^3*1* 

<J;5fC. -f>yyi'> b'Ny h'l 2 0 tS«5 3 tSY 
l>Ttt7-<;i'j'il//>hA«B-fii:&D. l^X^ 

(yx;u©i25!i*f6jtBSiBii;*^) »c*snTttBwrr* 

-f >?tt-5-7j5££SU8LT^ ;:©S(§3©3li6J&& 
T*«, 0 1 4t^$n^ct'5lC, -f/Jyi'^^'^ 
1 2 0<!:S«5 3£ZYj5ft\Zt§tt&W}2l*T. X7jfa 

ft) lci3^T«P^-r^7-c;u^xu^>h©fe^5^ 
k«& -5 6 1 tz -5 <t o n-i > ? ft s-tt zmm v x i> 



(15) 

[0089] inn a 

JfiJglRTtt. B14C^Sn4J:5l:. YTjftK-Oy- 
-J/xy h'N-y Kl 20 (Rs\y K • Cvy K • B*\y 
K) tS«5 3 *-©ffl»»»©l»K: ' 

©<>£tt#»f£-ete, x?jft (/X;i/©E?(#ft£i& 
10 *feu Y?5ft (ffi*t»«i03EriSi) tcpo^^^^;^ 

iU^>hMW:S^5 1 feiW < j:^ll. BP*, Y73 

sik:RGB«)6*«*t)gsns«t3fc»e-r*. 

[0 0 9 0] ft, H14TH ftlHBSK: 1 ^?©-f 

ux^ufflttT^s^, z:(Df^3<Dmmmm\zmf^-( 

' c©<fc^tcm3©^ss^ic*5tt 
*-< >^^-^*5S;t-«. ^>2<Dtt5-Wift*fto\z%k 
U, O^yi'^ h*©PtttiPfcr-y^-tiagCF B 1©e 

[0 0 9 1 ] £Ui© J; ^ tcB 3 ©Jfcifi#J8-Ctt±eSS 1 

miRz^m 2 (Dmm^m\zit^ mmmm<D3itzz>m& 

[0092] 4 anffimm) ±bbsb 1 (ommmmn 
m / m3(ommmmx'\t. mi 27^3101 4 tc^$n^>«fc 
x*i6it>u<«Y*fiiK:afc^tt»©iaa»r>#UT 
i^-fe©-r >i7^^-r^dtic<t 0. xyj(S]fcb<« 

40 Y7j|fi]tc|s)-fe©>'w;i'^xu^>l-*^Sc3£^J;o^ 
01 5t'*$n^cfc^ir, X7j(S]ic«i^>©fi^ 

WWVfrW>tft>tlT Z\<Dl-D<DW$>\ZttLTm 
-&<D-i>>7$:tt*3-?Z>Z£\Z£r). X7jl^lC[^-fe© 

)l?$:MmLT^Z>„ C©«fcp{C±IB^l©SISg^ 

*£giti.T^£©i;:*tu z\<D^4(Dmm^mx-itx 
50 ft, ^©ft&tt±tesg 1 onti&w&tmctiox-. z.zx- 
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[0 0 9 3] H 1 5 tt, **Jt»ttO«i«l»»-e*4 

v'x-y h'V;/ HI 20 (R'Sy h* • F • B-^y 

4'>{?i?x.y bs\y h**»6*«JL©fi«B^IHI«3 tl^W- 
T-f *tt#r ft - £X±f2^ >*tt-5»fmfftoft 

fatBSi^c^ro]) tciisi— fewifflsn:^ ;i^xu*>h 10 

l$D£5:7^;i^xu*>hrt*5Wcgftftfe£ftftJ; 
it, IP*>, Y#|p]lCRGB©fe#ili9ig£ftft,}:'3 
1C, *«±©#E]ffl5G»tft£fT'3. 
[0 0 9 4] ft. ##Hfc#!BTtt. ±8B3S 3 Qlgffijgflg 

ft^rpiicisttft 7 ^ ;u^x b-^ > h ^isi—feift 

0, *B»»»«0*|nJK*»t*7^;^XU/>h*<R« 
r ftfitfS^Sftftfitfcft «fc O K-f £tt-5r ft* 

nKjeanft *>©-?«&:<. ±8S3Bife«fcutai2©^afi 
wm£mm<D^>?tt5-jj^ rftbto, 
i^nc*j»t*7^;u^xu^>h*tra-ftt»:o, 
Ko^fatB^rft^faK^ttft^^xu^ba* 
w«-r*fi*«5i»a*:*et<t*«t5t'f >*sf*4r 

[0095] cas 5 (D^mmm) ±mm 1 (ommmmx' 

f*£«««fc«^Sttft£3fcffl«ttfroT^fc<r»*«. 
Cl©!fI5©3(lSE^<iXl;t. -f >i?(t#XStfK, Q3S151C so 

5ilt6»atbTH5. ft. JKTTHLtiEiS 1 ©ISifi 

[0 0 9 6] *£iB»tt©«r»«Jfflt»-X*ft, -Y>i?© 

ns. AriKt. «ffi**^»ax*;^-«<oHBS*« 
ft. onaurto-f yzwmtm'pttuz, m'pvt^tin « 

«t 0 # < © -f > 9 £ f* ^ r ft d t *« X £ -5 «fc P £ ft ft . 
=fcD#<©'f>?£tt#X#.5<>:^?;i.hte. 

g# $ nft # 7 - 7 4 fr? £ m £-f 5 *£■ fc # tc u x * 

24 I. sm 3 0 sin0) 4 

[0 0 9 9] ft, Z.<D (£5) t±iE*#«*»*S* 
•St. ±EffiV maxtelOO (pi) ICffl^U Viti 



.70 

ft*. fcufttf. H«lC-fl^tt#*I«tt'f 
SoTfeO, #<©1" >i7^D3gC(C#^-1-*<DTftn 

4>r ft©*»fcftunaKt6tt^. «3&»fc. «fiBj©«a 
icf*o x-f > 0 + ©» 5SriE»**»5fi-r -5 ci t £ Hoffl 
a£S63ft< t bwmztf ntz-( > ? (D&mt&z 

[0 0 9 7] KTC. *jt«»»lC"3lf>TA»WlCBliH 

a^^'>$-&**^^^jtct-pT^^-r*o sr. 
tux. iia©»;fc»M>£!±ffiStf*i 0 (pi) . Da 
mztt&pimtt'f >t?mtfi 0 0 (p d T*stt 
*. tst, area. 1 0^©<>i7$:tT*»jitv^t 

fcttst. jor»«ia*ff5Wfc*^T8 0 (p i) x 

ftofelHgBrt©-f DD«ftiaa^lc«Csjx.«6 

0 (p 1) \zw>-?z>. r*t. ^^>icfti«x4^©-r 

>jr*fT-6iit»CtJ&«T*. iHTl 2fS£Xrr5)&tI 
C 1 3ft» T 2 % «t -5 fc ft * „ £ © <£ -5 ir J DMffl a ff 5 c 

[0 0 9 8] ^©J:-5(C-1'>i7^Xli4 1 lC±fB^aM 

'>saa^fT^*^ss^xia. wojaat>MSfti»±E 

)B 1 ©HMS»«~JB 4 ©USS^IilCJt^. G3eBt#4X 

* * -r > ^ < ft -s fc*. pg«t:^r ft-f >f « 

(-f>^#«) Vn©**t>±E«l<0SM6»IB~*4 

«K«#an«'f >^o#aivit, ^©Bt^xgECGa 
ia«rticfiH»anTt>*-f >^aa«KWi[fl:*fcttHftu 

fcfc©©*«V 2 i:©^ffl- (ISfD) S:. Pfl»»C#^rft 
-f >?#»Vn t««bX430. d©-f >*#«Vn# 
Bfl«Kft#pJ«6ft-f >f« ©±PE<tV max<&S 

Aat»J:5l:S«»THS. ^n^^XSTt. TIE (S 
5) ©i-51Cft-5. 
W29] 



\ sin 1 ^ J 

(*5) 



0 (pi) iCffl^b. V2tt-t©^TKlCIH»CM# 

snx^ft-f >^o#«i (toL<tt-t-©^xoaspic« 
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90 T'&z,<Dt?mmmm®:<D6 o ( P n t^au ta 

SB^^T-S-f >^*VnHV 1 + V2Tfe-5©T7 0 
(p 1 ) 

[0 10 0] ±BTtt. ^Sc^<D<>i7 2:D3g|5lC 

[oioi] $k±.<D&o\z*-$iMwm\z&n\i, ^>{7 

± 0# < ©-f £DDg|$F*lK:tt-£T£3 J: 5 lefts. 

[0102] c§g 6 (Dmmrm) ±ejb i (Dmrnmrnx- 

BM±ffifc*fr*»»fte • MSIS©M##ft©ft$W • 
C3«©*^*l*10*S L • G3SB©g££H©-f<T£JI«iJ 

lft§3jg-f 5g«lC±f5 0 • W • L • H©£T£**f 

ifet>b<n«fc«:«-y->7 p ;i'StRtc*3^T±re6i -w 

• L • H££WU -tn&©«a»6±IRttV max££«> 
Tbi^. bT, ZLCTJt&fcV maxlcS-xJ^DflgUtC 

c £^tt«&©#7-:7^;i^©£jgtC;fcUTSfflT5 
i^tMLTI/^. gp*>, 1 0 Oft£fjgb±?<hfc 1 

o o ofeSjgujc^ife. mcmm<D*>7-yj )i5>& 

S. cntl«tntt, ltt£&C±E0 • W • L • H£H 

zmzzttf-^mtuz. w» ittfcu<««att©-y- 
>7';i'S«ni5^^T^]bfc±t5e • w • l • H©<i^> 

£©3Sfflttrt»5£«&fc±BV max©{fi, V naxKSt** 
#&fcVc©fiite, **£g©ffik:^J&#a&TiS<Rm- 

[0 10 3] *7-7^M041Ii©Wifl: 

^©^M^s+y niaxtc ®i:-y->y;ui:bT*s<&fe 
§®d, j e©-y->y;psffiic-s>^T±i2 0 • W • L • H 

©5^^i< tfe lO^^jU-r-5. dXDlC*5^T^L 

Slffflt. ±15 (5£i) t^^,a^^ofe-^>y;nc:H 
■T-5±PEffiV niaxSrJfcJ&S. ©C©±[g{tV max£±f5 
gMVc SrittSebT, V max<V c Tfco/tti*, 13 
jtlSO-Wfe b < te£g|$£<f ±513- -So 

[0104] [m 7 (D^mmm ±t5!g 1 ommmm- 
WieommmmT-te. s^ggffl/^uw-eiitbT, 



(17) 

S&^<£T*te, aSSIffl/^^W-Wtl/T, EL (X 
V9 V u)V=. ^-'y-fe>7., electroluminesence) StfS 

[0 10 5] ELg^tfH S3fett©«tttM3«fctfW» 
b, HBJMllc«^*J:tfiE?l £&AbTS 

* t bTt&W bfc©T'# ;U^»jg«« t bTlri 

**«. Ofij^ftSE LS^fttntf E LSSJUf © 
) Sffl^T, TFTfOifllRll: 

20 [0106] *»W©lS!it^a«- ELWWf 

y >^a^©*H®ais$r»T-r^jtje>©#g:^ : fr 

[0 10 7] *JB!H©«63Mfe*JBV>TMBLfc 
b, ^•»-BS»tt*t>ofc3tKtbTt>¥iJfflf*iIi: 

[0 10 8]^TJC, *^^tc±0Sig$n-5*SIEL 
m?<D-M*7ji?. HI 6tt#«EL*^©*JB«jfi»r 

0 1 eic^-rw^EL^^ts, SWS«3 

0 0 1, RSfi (fttflDSM*) 3 0 0 2, 
HE) 3 0 0 3, ^BJ«a 3 0 0 4 ii <t^M^ 3 0 0 6 
Sr«AT0i-5. ^fc, 3 0 0 711 j§BJS«3 OOli 
0 0 4 ifr£$)£$nSg|$#£^bTi5D. 

40 c:n*B»*«ii**. 

[0 10 9]S9jlffi3 00 1 tim ELiSIf 

y^x^>^ ^s«^©5tsiatt©s«*«iiffl niiBT* 

-5. 

[0 1 1 0] MB (tt^OgS) 3 0 0 2H SKflEf*^ 
H*6363tJI3 0 0 3 t^t^^^ (ELW^fS) ^# 
#T 3 bKST^>H*r B 1TS«^g^ b^t^ct ^ 

i z m m t m m © m n m t % it <t> © m m * w-r & t © t 

so fTit)^. HM3 0 0 2ttS£RSjk»£LT««i 
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Z.<Dmm.3 0 0 2£igHJSffi3 0 

o lifcBNtsiiifcio. ss±ttt«»©iaa (■ 
*«»sitsn*. w. nii3 0 0 2«, mtn\z 

CO 1 1 1 J %7tB3 0 0 311 «»*«E-rctfcJ:D 
5fi3rr*tm. ^J^.«#'J7x- !/ > tr - 1/ > (PP 
V) e&ftQ*tt¥»{Mm«ttJ8 LT, +»ft3tt*«* 
#e>nSJ¥*, t*Jx.tf0. 05(im~0. 2(imgg« 
llti^n?.. Mi3 0 0 3li-f>^yi7 W 
5S£ J; -a T E L«»* ( i 5fi3t«»* fctt»l)t»»« t 
fcl^-5) *PHS3 0 0 2TH*n*CD«fc:^S*UllPl»«L 

[0112] 3 0 0 411 0 fr^ft 

-5. 1SMS3 0 0 4I1 H*lHffiT*3ta-e-*fc«> 

[0 113] MI3 0 0 6H 9Mt£<Z>&&&JRtt 
^JAtfT^S^^AU^^A (Al-Li) £0. 
lwm?l. OttmgMIHMSns. &JSB 3 

oo6n mwnm 3004 icttfr-r s^am® t it 

[0 114] igg)»1£3 0 0 7(1 @*U«C^»lh7 

>yx^ (tft) , mmm&£zfmmmm^m\zm 
sstiTfeo, M13 0 0 6&£zt&mwm®3 0 0 
4Piflk:H**fl:T«m*aiin"IffiK:««snTt»*. IE 
lba«3 0 0 7tttt»©*«:/D-fe;*K:«fcoTSi6Sn 

[0 1 15] ±B©J:3fcll*|jB£*rr*W*EL*?- 
Kfcl^T. ^HJ®ffi3 0 0 4 i^II3 0 0 6 t<DmiZ 
«BE**aWnSnfciB*««T?tt, fgftJ13 0 0 3 C«3K 

xu? hD^5^7t>xit$4i;, gas* 

S3 0 0 4£J:tf3«Sfi3 0 0 1 SaUT3td«»mS 
[0 116] ^T, ^rSEL^OSitXSKO^TBl 
KT. Hi 1 7tCfJoT, SIS (a) ~ 

(d) iz^xmmr z. 

[0 117] Ig (a) 

*r. SBJSS3 o o i tLT^7xis&fflK c:n 

fcH*Lfc«r»*Kh7>v** (TFT) . &&m&£ 

ism®!mit&m\zmm\stco\, iW3 0 0 4& 

[ 0 1 1 8 ] Ig (b) 

HM3 0 0 2£&Wmffl\Z&tcZ>Q:m\ZMl8.T 

tmmm-e; o \z-r^>rztf><Dm^m±mt lt 

tiaLtzlsitZ h^l>T7* -i-mz&V 



(18) 
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[0119] IS (c) 
^{C, -f>?yi7 h:£a;J:oTELtt**£Rgg3 o 0 
2T"H^n^>[H)g|5tC^«b. ^©^JDift^S-r^^iT* 
ftttmz 0 0 3* 

[0 12 0] Ig (d) 
$ 6 K. %%m 3 0 0 3 ±(C^R« 3 0 0 6 fcJBricf 
•5. 

[0121] tO«ftIg (a) ~ (d) Z&ZZ.HZ 
io cfcoT. lSfiIgt'7;W7-«EL^fSMt5 
z.ttf~fimtUZ>. Si:*7-0t^ELff*Mt 

[0122] sfc, **ig^»ct3^Tt), mtctf-s- 

-fSf&tt (ELflfi*) ©#«V*«±«B <5£l) fcrSfc 
■r«t5fc:±EEL«»tt«:^r*. ffiU 
0ttEL*m*W>HHS (tt«9«») IC^-TSSM^T 

[0 12 3].:©^^;. ±mmi<D^mmmtmm\z 
*nffiM®\z&\,*Tb. m& (els»j0 wtt^DSB 

tft»-r*»«ft (0) • Bfl«©fi^*lS]K**j4fi$ 
(W) • DDgBcDfi^TjftK&ttSft^ (L) • GDSB©^ 
£ (H) ©^n^fUD{I£, ±ffi (3£l) \zka-?z>z\ 

£\z&K). wmztt^mmtzmi* (ELMt) <D&m 

<D±mmv max (m3) ^LT, ^©IfgffiV 

■ax*ia^.&tiJ:5t:iafflJK^#-r*tt#©#«v*aB: 

[0 12 4] ft, tt«0«*JICH*n*IB 

a, mn(D&*<Dtcit>\zm^£>nz>&ftT'$>'o, 
\z&zmm?z>rc®<D$i>ftT'b$)Z>. 

io [0 1 2 5] a^-^^OtffeaW'EL*-? 

*«ef8jfr<& z. t \z j; o r g b (Dfttfm-z e>ti^>„ 

[0 12 6] -f^ELTOiSt (SSfiJttfS) 
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[0127] ^fc, iieTii, iisfzmm? 
stc^u mmmm (mm iz&^Tm&<D&<£&wm 

[0 1 2 8] &±©.*?K#569§tt. tt«O«ttfcJ:0 
iB^5-7-C Jl^&tf E L***^ fclS^Sn* &©T 

[0129] cig s oftttjgtt) ±bsb i (Dmmmm- 
-y x u >x» wt**^* t je < mm *I 

flBTfc*. C©fg8©H2igP<iTte. ft^S^©-^ 

[0130] * -r«J«)K, WBIT 8-294059 
$g & £ IC 1 2 ft $ n T H * - jfi « & * > 5 1 y X L- > X £ K 

4 0 0 1 ti*7-7^;U^TabO, 4 0 0 2 teB#:Ji*g! 
U>XT&<5. 4 0 0 4ttiB3te«. 4 0 0 5S1 30 

mmcDwmm®. 4 o o 6«A^*«^ic^^-r-5^ 

[0 13 1] Hftil#^T«^|S©iii3t?«tO«lfi!c$n, 
|S*4 0 0 5 rtt»»t6nTti*^««»»4 0 0 6 

*»T«r>*. M. H18fctt. *5-ffl©@ft«^!^^ 
fcjnUfc**, ty ?offl£fcte¥feffl©E#»(£s5l^T- 
B4 0 0 1O*7-7-f;W*^feOfeJ&5. 40 
[0 13 2] #tc. #fgBJ3£ffl^T. t>fv^l/>X 

SfcJ:D**T* (01 9 #88) . HftlfltCte, 01 9 
lc*-r*3fc, H(Mlft*?±lcllMI (tt«JDS«) 4 
0 0 7«Rtt. -E-OTISM4 0 0 7 lC«t 0 nfcCDgPIC 

*tu ±^\<Dmmmmrm.mLtz (su) ©*#£ 
nn\z4>>7$:%m\stz&, ■<>>7*mttis : bz.t\z 

J:"Pt>f 7XI/>X4 0 0 2SMTl» ; t)©tabS. so 



W, BSS4 0 0 l\%~?it H l JVi'77^-SCJ;OM 
ft V - ~7 -< )l$> \Z m*. e til H 5 B M £ H«©2»fctt£ 

«. -r >2tt j ?-m$:g><T : bz\t\z£<o. u>xo)mm 

< ifft L fc :* > ^ v X l" >X£J£fifc pJtl t ft -5 „ 
£ © «fc 5 -f > £ £ * IS £ T -5 <L <h fc «fc 0 * > =f- v X U 
>X*Bi©l8i¥£«I»fcllSET**£lr>3»«tt, «fi 
i t» -5 &ffiftKS *«& ^ / £ n m * fc tt^feffi © B^ 
»«^©^>^-yXl/>X^'r>i7vx-y h^T'Sig 

[0 13 3] «±©J:3fc#3!Sfii*«8fc<fcfttf, *#: 

(-r>i/) oD'ttWDawjJcw-r^ftjttft (e) • mas© 

^73l6jfci5^5S$ (W) • DflgB©ft#*r^t43^5 

(D • lagu©^^ (h) ©-s-n-enroffi*. ±k 
(«i) \zttx?z>z.£\z&o, wwzn^mtmw 

K >i7) ©#:«©±|5gffiV max (m3) *V 
>^©#«VSR||-It LTSJbT^iOT. PD»*> 
^■yXU>X©P7J©«^Sr^-r^g|5n Q p * 

D. *>^XU>X©Sffi©fi*£§Sl;:^t;2ii:5 

[0 13 4] ft. Tt^ftltli, **«i»«8TflJiifl 
Lfc^->^-y XU>X-^±IBJB 1 7 ©^Jg^lST-|5i 

m<D&#±izmn$ntz\Bmzmfttffl$:ftiMvx^< 
[0135] c^9 (Dmmmm) ±e« 1 ©*ig^ti~ 

z\£xj&f&2nrzm#tt5-&ft&G-rz®8,±&izmm 

bJ^T-$)^>. ^JAtf. ^d d p©— «SJiLT. DNAfy X 

i*i> Mtixii ^mmmmxmmvrzD 

-c ^sg 7 (Dnmrnmr-mm vtc e l a**^ 
os^giffl/^;k d©*^gaffl/t^;^^8©n 
mmmxmmvtz^>^yzfu>x^^ts^m^iz 

Jg5£$<nSfc©T-&<, S^±©EH (006$) 

^-r^. z. t xM&iintzW.&tt5-$!>ftZG?%®&± 

[0 13 6] (HJgfll) CCT. ESICf*^T-5?K<*© 

a^Eia©^^, E®^^-r-5^«)©tt^jogi5«# 
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^Jg^nxfc> (i) ±12 (j£l) KcfcO^fc, E 

^tc{mUt3&&©«*»Veteffl§|^i;T&0, ±12 

i;&^#W&{ifC*BST3C<t, (ii) ±12 (5£l) 
(C«t 0**^±ESfSV max4#H8LTEiill'#^-1-^^ 

1±-f fczgtr, t I/O CitCO^T^T. 
[0 13 7] §2 2fi. EiB^^fiKUTV^ 

T^3tt«0gBttCD*m • 'Sy Kfr€><Dl@l§fcO©-f 

Ve&tf±f2 (^1) lz£Q*)sbrz±mmv mxtfUO 
J;5M^St50^l:-3ir>T^lfcSTfe?.. IP*., 12 
2 1SI/12 2H ±f28*<Dg3H, ±f2Ve, ±12 V 

max<£>P&£^LfcST&-5„ ft, 0 2 1 Stfll 2 2 T 
»4. &ftfe£©¥&£7>>7> (radian) T«&<. S 20 

(° , degree) T'TjkVtco EIStC^^tc:^L# 
5>-f >i7©«*»Ve£te, ^fC^^fr^^ifcJ; 

[0 13 8] 0 2 lRtfm2 2<D H>?<Dm 

mi »ffltC*3^TB§f2^nT^-5A~C©-r >^iLT 

[0 13 9] C-f>i'A(Dffi^] 

(Red-f>i7) 30 
RedSm 7 BMB 

x^u>y>ja-;u 2om»a5 

SO 

(Green-f >?) 
Retmi 7. 5B»gB 

-/x^u^yja-;!/ 2 0M95 40 

SO • 

(Blue-O^) 
BlueSm 5. 5 MSB 

7?U;U£8JIIg 6 MSB 

x^^>^u=i-;u 2oa»a5 

(Red-f>^) 

RedSm 7 Sags 50 
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isse* so 

(Green-f 

Red^Ksf 7. 5 MSB 

(Blue-f 

BlueSm 5. 5S»gB 

>?x^i/>y'j 4oaagu 

(Red-f >i7) 
Redgm 6 S»g& 

7W)i%®m 6 mm® 

x5 1 i/>yu=i-;u 2osag& 
vx^i^>i/'ja-;u 2 0fi»gl5 

so 

(Green-f >i>) 
Redgm 6 fi»SB 

ylfl'^Ua-^ 2 0MBB 

SO 

(Blue-f 

Biuesm 6 mm® 

7?vji%mm e mm® 

x5=-u>^'Ja-;u 2oa»g|5 
v t x^u->i7 r u=i-;u 2oa»gB 

iSJE* SO 

02 1RCXEI2 2© rtt^]0g|5«©^J 
fc^TfflM2£nT^3A~F©&)ft<bLT«:, JBTFKjr: 

«»a : mamt^m mmBu^m bk 

739P-007X) 

m m& AZ4903) 

TOC:f±7^Mt-U>lt» $BgBM*m (jy 
€CK-S792E) 

«CK-S171VX4) 

#*}E :frB^b#a© fflBIBMTO (§«£V-BK66) 
«»F :«rB*ft*a« tttllBMiro (§y£V-259BKI 
S-149X) 

@21Rt;@22© H>?tftti$.] (DffllZiS 

^TKf2$nx^.5 rmu t«±i2mi <D3zmmm\z 
2) ut±tif^2(D^mmmiz^xm^^tirz-(>i7 
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[0140] 02 3H 12 l&tf0 2 2T^$n^>V 
eR&V max&7ay bVtc{777T'&Z>. ^©02 3 
T'Wu mmz (Sl) *»6»6n*V max (9ttft) . 

IVe (£TF r3MfcicJ:*»*-f 
r^Kffij fcET) fclkofc. V max=Ve 

t**'<#iiti«****«ijEUT ! b*iKfc»6n-6S8«fii 

CBtf50S*t4i;5. H©fci&. V iixtVetWS 

ST**. -t-HT, J£TF. *WIB»K:«Lfc-iRW<tM- 

f2Lfc0 2 3i:> 02 3l;Sl/fceO^©-#±i, 

— #TflJ£^T3#©iEI§!£ffl^T, »!l/£g*g© 
iMB£#*Lfc«£©SJ*«8&*£Bi9|-rS. JW3. * 



24 I, sinV sin!?,/ 4 v \ 



40 

i***^. 02 3 ©7° Q 

y h#8B«ESnT^S©T, Z.OT'Uy h ©«■*©«# 

(1) -#T«©iai» (E« A) 
J6Lfc»£K:*HT, Ste^S©«8ffl£iJD*L£±T-«i 

ntcEH* 1 £©fi£#©ainj&*£ t us is#^sr* 

*6#6<lfcViaxfi«». EIl:W4tSI#©t$; 

£9**10 0% (#S8Wi*6H«fcgBKJ:*#H*D 
W3 0] 



[0 14 1] (2) +£©iS8§i (HBB) 
fflte^rfTofcD. ^■«©fttB*3BfH«fc Dj»jee«*««^ 

'2- 2cos<? cos0 



30 



sin'0 

* 5 CKll:tt4t5«#©IV SftfetS £ t \Z <fc 0 , 
W3 1] 



24 L 



sin # 



sin*0 

[0142] (3) — S±fiiJ©iII8 (M.&CY 

ifiufc«^K:*^T. EB*>e>©j&&©&n**£i;&^ 

K©££K:isnTWt, (SCI) »6ft6nfcViax«ff 



+ WxLxH 



★ h«ti©B»J: 0 fcTWKtWr* «fc 3 ICEBfCtt-*?- 

■?z>mft<D&v&vtfe-r2>z.iiizj:r), &p D p**f#e>ns 



KiBKtf#**tt#©**«ttfcfc-afc*£, zfn + 40 W3 2] 

24 I, sin 3 0 srinflj 4 *^ \ sin'0 J 



[0 14 3] (*-©te©%fflHgflg) ftfc. * 
[0 14 4] WAtf. ifi^TFT7U"f(gi)tC*5-7^ 



50 



[0 14 5] ±IES67~S6 9 ©§MS#lBTtt. E 

B (CD«) lC«^"r*«{*:©«:ttVS±IE (Si) £tt 

SB («5) Sr@fflLTfemt>. EP^. EL**«f. * 

B»cM#$n*«Efr©(*«Vit^©P#^T-KlCEHIC 
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ftztiT^zm&tf&mmfc'zrzitmtt.i'rz %>©©#«* 

r 2-2cos0 



KnSKmax = — W 
24 



42 

* V2Ottf0tJg*b, KHtCtt-*Ff6j&#©#«Vn# 
W3 3] 

0-sin0cos0^ 



sra s 0 

[0 14 6] fe*^6jdfc-r«fc3fC, *#©##SfTo 

£» 

[0147] ±ffi!f§ 1 ~sf§ 6 ©HJS^MT"«^ 7 io 

(•>7» • M (V-fc?>*) -Y MID-) ©fefcTS: 

[0148] ±tesiJS^Ttt, 

[0 14 9] Sfc, ±E*l~SB4©*«»»»C*l»T 

wM[*uzm&ffl$:Mi£isTh&^v, &wmzttvm&. 

ttm □ nttB a nfcfflm©-f > ? t «t o xm^n o 
.tot), s^^.fflfcwyx^e.tttBan^aiccD'f > 

[0150] #5S9itt. ±mm\-m6<nmmm 
- 7 -< )i5> t ^usisffi t <om \zwnkits® z m a b xm 
-5t)©T$>^>. cntHbT, 02 ozm^xsiTizm. 

[0151] 02 Ote. #fgWCj;9gijt£ftfc;*J7- 

:7^*£;ia*&^c^5-& B B B g^eM3 o©a#«t 

)S^^tliSiT-i65. 1 IteiiftS. 5 21^7^ 
£OS«. 2teBM&£©tt^9SW, 14tt#feHB. 
8te«HJi, 161^111. 17ttEfaBI, 18ti« 

n{t£$K 1 9 «iErsiai, 2 0 \tmmmm. 2 2 te<i7t 

ffi, 2 3teA'-yi77-f hTTC&S. 5 4te±f2©#7- 
7-<JU:S\ 2 4 tt*f|6]S«T*2). so 



V 2-2cosfl cosfl ^ | 1 w iij >f/ / g- sing cos g ^j 



+ IVxLxH 



sin" 0 

[0152] *58HK*itta;&7-«a«*8« 

s«5 4t»iBis«2 4*^t>-&c*, tnmzm&to 
&mi 8ZM\?z>z£\z£K)MtfL2n%o m^m^m 

M©— 73©S1£2 l©|*3#Jk:te. TFT (Thin Film Tra 
nsistor) GF0*) t8^I*tS2 0*«7h'Jj?^ 
tttc^j&ans, ifc, t>5-#©a«5 3©fl»c 
tt. 11112 0k:»|S]-r*ffi«KRGB©6#**EJ« 

16i!-II;MSn5. 7"7 7f-7h'J 
£X2«:. ffl*, H2 0'o±3l:A5-7^^-5 4 
«t»js£Sns**, BM (^-yi'^t-'J^X) *>7 
7"«t^/n>JH:i3^TMW5T F TSS 
«fc»^n4. £<?>lC, iSS2 1, 53©®rtfC« 

li. 2 2**«*Fan-ciit>, «fiftt*i8tt. 

-5. /1y9 5-i h 2 3 ibTtt£3fc*T W0^) 

« * mmmmz & k> % ? - 7 4 jv 9 z h m b . . ©'A tc, 
* ©s ^ a nfc * 5 - 7 * ;u ^ <t ttftmm t <d m tc^a 

[0 15 3] Sfc, ±8B*«S»*T?tt. X*;l/^-fg£ 

So 

[0 15 4] «rH-f hte©*^© 

u—yjt*) Btf2H*x^;u=P-Jc±o 

-i>7<Dm^it^±m^it^^.<D7' l )>b&B\Z-D 

^xmwvtztf. frfrzttiz^nmmcD&mmit. 

[0 15 5] ^©^W^^fig^MSlCO^Tti. tSJA 
«, *S^flrm4 7 2 3 1 2 9^^iffl#. |s]Sfl4 7 4 0 
7 9 6^W«»»CBB*SnTlr>««*M«tJSCa*ffl^T 
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S . Eft It* L T t >TM*« *tt 

*5,%«ft*sg±#£-^x.<5'>ft< 1 1> 1 lammm^ 
lastly wmftmmizmmM&tiiC-z 

^7) ©UfcffljWgjfcT*. «to»*u^. 
[0 15 6] c©/w*#tt©«Mg#£LTtt, *a 

»WJB4 4 6 3 3 5 9^0J*ffl», |W|3I4 3 4 5 2 6 2 ^ 
"!^»K:e»t3ttT^*«fc3ftfc©a*ffiUT^<&. a 

-±EJRflUBiB©flflU#¥fc|»-r-&3BW©*S4SHF 
14 3 1 3 1 2 4^WaB»C8B«SnT^»**fl=*«ffl 

[0 15 7] EB'sy F©«Jifc&LTI*, ±i2fi©=&93SB 
*CW*3ftTH«±5ai!i:ltiP. JSSS. 
©ffi*£fc-fc»-#l$; (ftlft^ftttSfcttltflttttB) © 

S-r**B»HFJl4 5 5 8 3 3 3 4HIMF. *B#fF!B 
4 4 5 9 6 0 O^MIi«*fflVifc*J«t>*«MK'&*n 

WjST*«rHWJ5 9-1 2 3 6 7 0 ^&ffi-?>8lX*;U=£ 
- CO £E 77 * © JR T 5 n P * tt tH IC *f ffc $ ■& 3 ffi fi£ £ 
HjS"r*1#Bflffl5 9-1 3 8 4 6 1 ^fttttcS^feM 

[0 15 8] SSK, E&£Bft<E8?*&«*KfltftR 

©Htfi£©lvfnT*>J:H. 
[0 15 9] jDDXT. gg*^(3S«^n^CtT. S 

B*#fc©maMft«Ett-t»8B*#j&»&©-f >?©«& 

*wiB»^ ? h a ic-f > * 9 y 9 wm-t 

[0 16 0] Sit, *589i©Eft8«©«fifc£LTRH- 
^R*£ttinT*££tt*«H©»*£-«££fcTS 



(23) 

[0161] £t±RWUfc*56W*«HB!BfC*J^Ttt, 

[0 16 2] iaAT, W@W{c^x^;u^-{cJ:?)#® 
io £-f >£©H»ttffij&»&«#ttfl^©#«.gffc©X*;l' 
^-tLTftffltLft^; £T«««KI»ifc-r-5fc«>, 

vxhm^)^-<DmmmmzmcrzH^-izx-ox-( 
mzmmT%m&-v\zm\zmkv%itbzh<D&<D&? 

ft, J»x*;i/*-©^t:«fcoT«J»T*{br4ttR© 

«k3fc»£-f >£tt, f#^BS5 4-5 6 8 4 7^ii$62> 
20 «^BWnn6 0-7 1 2 6 0^*fcE«Sn5J:3 
ft. *Mt5^- M!I«*fcttJta?LK:*«*fcttH»* 

*«t-5ft»lltlxTt>J:lr». *Bi»fc*HTtt. ±11 
fc*-f > ^ K» UT» *> *«ft *> Ott. ±SE 

[0163] 

SB) *^^nft^J:5tctT#ip D p #7-7^ 
so EL*f, *>f-^l/>X« ^SigTSCi: 

^oItgtft-5. £©.k3fc#KHfctt#anfctt<**ai 
nftH«t -5 £T -5 ut*i-C#5fcJi). gftSKWCtt^ 

[Eiffi©ffi*ftUiB^] 

[01] *7-7^;U^©SS3ggS©-SlKS^J8©«HS 

£*-f«BS0T*s. 

[03] *y-y4)i?(D&m&m\zmm-2n2>-i>9 

[04] ^^©jgttSW^WfcftStobfcfe 

[0 5] *5-7-fMO«fiffl«n**l/fcHT» 
[0 6] afi±{Cj£j&£n£BM/^->£7K-f0T-& 

•So 

so [07] -r >?tf5-xm<D^m&mw?zrz)t)<D7a- 
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[0 9] H»©»S£*T*H&BT»4. 

[010] KJg&fctt-S-pJigft-f >^*©±|g(CO^Titt 

[B1U«# (-f >£) ©ttflJOflM* (BM) IZft? 

z>mm& (e) • B3ffl©fi##iajc*w-*fis (l) • 

KI»aHg^:&filK::fett4fi;£ (W) • GDg|$©«£ (H) 

<h, DDgUt##pIflg^>^»0±|®ffi (Vmax) £© io 

[012] **W»C«*JBl©SI«»J8©-f 
^Ho^TgttHJ-r^,f c jsexD0T*?>o 
[013] *%WiZ&Z& 2 <Dni&Mm<D'(>i?tt5-W) 

[014] *36WH«4Sl3 0*ifi»!8o-f 

[015] *56WKff4SB4©*lfi«J!8©-f >^#4«i 
^^o^Tltt^T^)fcJ*cD0TS-5„ 
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